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Preliminary information

Sita neme: Benfleld Industries Supsrfund Site ] EPA ID; NCBB1028475 j
Raglon: 4 | State: North Carsline Chy/County: Waynesville, Haywood Courdy -
LTRA: Yas ‘Construgtion ¢ompletion date:  April 2009

Fund/PRP Lead: USEPA | NPL status: Currenttyon FinalNPL |

Lead agency: USEPA, Reglon 4

Who oconductad tha review (EPA Reglon, state, Federal agencies ur contractar):
US Army Corps of Engineers, Nashvllla District

Dates review conducied: From: 11103 To: 8/30/03 Datets) of site visit. 3/2303
Whaether first or successive review: Firsi Review
Circle: Statutory Pollcy | Due date: Sentember 20, 2003

Trigger for this reviaw {name and date): Flve years from beginning of construction
Racycling, reuse, redevelopmant site: You

Daflciancles:

Deficlancies identified durlng this reviaw include shoricomings in data quality control and
reperting, unsecured extraction and monktoring walls, insufficient data te fully evaiuata
degradation of organics in the buried, treated soils, and improper placement of extraction wall
sereens,

Recommandations:

Recommendatlons are identifled in the review report. Some recommendations are relatively
simple — such as securing all monitoring and extraction wells with a lock. Others, such as
Inetalling new wells acreened closar to the plume are moras intensive.

Protactiveness Statement{s):
Since all source material containing leachable contaminants has been remeved from the site, It is
axpected that a re-designed groundwater extraction system will ba capable of meeting the

ramaedial action objactives,

The remacdy is expected to ba protactive of human health and the environment upon attainment of
. the groundwater cleanup goals. In the Interim, exposure pathways that could result in
unacceptable risks are being controlled, and institutional controls are praventing exposure to
contaminated scils and groundwater. All threats at the Sita have been addressed through
removat and treatment of contaminated salls, burying and covering of scils not meeting the
remediation levels, the Installation of fencing, and the implementation of institutional controis.

Othar Commants:
The deficiencles noted during this review are not immediate threats to the protectiveness of the

ramedy. Once these iterns are investigatad and corrected, fong-term protectiveness, operation,
and site safaty will be improved.

Signature of USEPA I:Ivlslon Irector and Date :
S At ne.

Winsigh A. Smith, Director, Wastvdanagarr@t Division Date
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1.0Introduction and Purpose

The purposa of conducting a Five Year Review is to ovaluats the
implementation and performance of the remedy in order to determine if 1t
i, or will be protective of human heslth and the environment.
Protectlvenass is generally defined in the National Contingency Plan
(NCP) by the risk range and hazard index (HI).

The US Amy Corps of Engineers prepared this Five Year Review raport
pursuant to CERCLA 121 and the NCP.

CERCLA 121 states:

If the President selacts a ramadial action that results in any
hazardous substances, pollutants, or comtaminants remaining at the
sita, the President shail review such remedial action no less ofien
than each five years after the inftiation of such remedial action to
assure that human heaith and the environment are being protected
by the ramadial action being implemented. In addition, if upon such
raview it is the judgement of the Prasident that action is appropriate
at such she in accordanca with section {104} or {106}, the Prasidant
shail take or require such action. The President shalf report to the
congress a list of facilities for which such review is required, the
rasults of all such reviews, and any actions iaksn as a result of
such review.

The United States Environmental Protaction Agency (USEPA) interpreted
this requirement further in NCP, 40 CFR 300.430(T}(4)(ii) as:

i a remedial action is selected that resuits in hazardous
substances, poliutants, or contaminants remaining at the site above
levels that allow for unlimited usa and unrastricted exposure, the
lead agency shall review such action no less often than every five
yaars aftar the initiation of the saiscted remedial action.

This is the first Flve Year Review for tha Benfield Site. The triggering
action for this statutory reviaw is tha initiation of the seil phase of the
remedial action on December 1, 1987. The Five Year review is required
dus to the fact that hazardous substances, pollutants, or contaminants
remain at the site above levels that allow for unlimited use and
unrestricted exposure. This Five Year Review was performed in a
manner consistent with the latest USEPA guidance (USEPA, 2002a).

£-Year Ravisw Report . 1



2.0Sita Chronology

Table 1 gives the Slte chronology. The site was owned and operated by
Unagusta Furniture Company from 1804 to 1961, Unagusta
manufactured wooden bed frames. Waynawood, Inc., a mattress
manufacturer, also occupied the site for a portion of this time.
Waynewood, Inc., went out of buginess sometima in tha 1950s.

Guardlan investment Company operated from the site from April 1861
until February 1975, although thers ig little information regarding the
company’s activities.

Benfisld Industries, Inc., (a bulk chemical mixing and repackaging facility)
operated the site from 1876 until 1882 when a fire destroyed the plant.
Physical features of the site included two storage bulldings, a brick work
buliding with a concrete storage area, and aboveground storage tanks
ranging in capacity from 1,000 to 10,000 gallons. Some of the products
handled and stored at the Benfield facility inciuded paint thinners,
solvents, sealants, cleaners, de-icing solutions, and wood preservatives.
Solid products were packaged in 8 to 100 pound containars whera liquid
products wers packaged in ong-pint to five-gallon containers.

The North Carolina Department of Human Resources ordered Benfield
industries to remove all chemicals and debris from the site by September
1, 1982. After this was completed, the majority of tha site was covered
with anywhare from 6 to 18 inches of clean fill material,

The Benfield site was proposed for the Naticnal Priority List (NPL} in June
1988 and was finalized in October 1989 with a Hazardous Ranking
Systemn (HRS) score of 31.67. Mr. Thomas Benfield and Benfield
Industries Inc. werse identified as potential responsible parties (PRPs). At
this time, Benfisld Industries was no longer an active company and Mr.
Banfield was not financially capable of financing & Remedial
Investigation/Feasibility Study (RI/FS). Consequently, the Superfund was
used to finance the cleanup. '

The County of Haywood sold the property at auction to Haywood
Vocational Opportunities, Inc. in December 2001 to collect back taxes for
the property. The new owner has signed a prospective purchaser
agreement {PPA) with the USEPA, and future development |s expected
onsite (USEPA, 2002¢),



Table 1: Chronology of Site Events

EVENT

DATE

Unagusta Furniture Co. and Waynewood,
inc. operated at the site manufacturing
wooden bed frames and sawed
mattresses for the bed frames

1904 to 1961

Guardian Investment Company owns
property

April 1961- 1975

Through bankruptcy proceedings Clyde
Savings and Loan Association became
ownher of the property

August 1975

Thomes G. Benfield purchased property August 1975
Benfield Industries, Inc. began operations | 1976

In response to complaints from clitizens, January 1981
site investigated by North Carolina

Depariment of Natural Resources and

Community Development

Facility destroyed by fire April 1982

North Carolina Water Resource Research | April 1982
Institute investigated surface watar guality

State orders Banfisld to remove all May—Septeamber 1982
chemicals and debris from slte and cover

with clean fill material

Site investigated by North Caralina Septamber 1985

Department of Natural Resources, Soiid
and Hazardous Wasts Managemant
Branch

Site proposed for National Prorities List

June 24, 1988

Site finalized for NPL

October 4, 1989

PRP Search document

Qctober 24, 1989

EPA igsuad RIFS notice letter to FRPSs

March 1990

First fact shaet announced public meeting
and provided public with site background
information

February 1890

Public meeting held as a result of financial
lending institutions encouraging
buyers/seller to have Environmental
Assessmant on prospective propertios

February 28, 1950

Issued RI/FS Scope of Work (SOW) to
ARCS contracter

February 28, 1980

Follow-up site investigation by North March 1990
Carolina Dapartment of Environment,

Heahkh and Natural Resources

Telephone conversation with PRPs lawyer [ April 4, 1990

to confirms PRP not financially capable of
funding RI/FS




Table 1: Chronology of Site Events (continued)

EVENT

DATE

Draft RI/FS Work Plan

September 21, 1980

Final RI/FS Work Plan

November 14, 1880

Sacond fact sheet provided to public

Decamber 1880

Kick-Off Meeting

January 7, 1991

Praft Rl Raport

Novembar 22, 1981

Third fact sheet summarizing finding and
conclusions of Rl provided to public

January 1992

Draft FS document March 20, 1982
Final Rl Report April 3, 1882
Final Feasibility Study July 16, 1892
Record of Decision lssued (ROD} July 31, 1982

Conducted Treatability Study

Qctober 1823-February 19395

Final Treatabllity Study Report Issued

Juns 10, 1984

Preliminary Design Report November 1994
90% Remadlal Design (RD) Package March 3, 1885
Final RD May 10, 1995

ROD Amendmant Issued

June 15, 1995

Remadial Action Soil Phase Initiation

December 1, 1997

Remadial Action Soil Phase Completion | Octobar 2000
Initiate construction of ground water Fabruary 2001
extraction system

Complete construction of ground water Anril 2001
extraction system

Pra-final inspé&ction June 20, 2001

Praliminary Close-Out Report

September 18, 2001

Operation & Maintenance Manual Issued

Cctober 17, 2001

Explanation of Significant Difference
(ESD) Issued

November &, 2001

Haywood Vocational Oppontunities, Inc.
purchased property

Dacambear 2001

3.0Site Location and History

3.1 Slte Description

The Benfield Site is located in Hazelwood (now part of Waynesvilla),
Haywood County, North Carolina, and occupies approximately 3.5 acres
of the six-acre parcel at 112 through 124 Riverbend Street (USEPA,

1995). Figure 1 shows the Site location.

The terrain of the Site slopes gently toward the north-norihwest, with an
average gradient of 0.013 lateral footivertical feet, with the exception of

the area surrounding the Browning Branch with drops abrupily by
approximately five (5) fest at the Branch (USEPA, 1995).
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The Site is currently vacant, The Site is moderately vegetated, with more
dense vegetation along the banks of Browning Branch (USEPA, 1995).
The Site is surrounded by a 6 ft chain-link fence. The property was sold in
December 2001, and future site development is expected (USEPA,
2002c). Figure 2 shows the Site features,

3.2 Land and Water Use

The Sita is surrounded by light industrial, commarcial, and residential
areas, and is in the Browning Branch 100-yr floodplain (USEPA, 1995).
The Site is bordarad to the north by a house and an antique shop, by
Riverbend Street to the oast, a residence to the south, and the Southern
Railway and Browning Branch to the west. Rivarbend Street is a divide
batwesn residentlal use to the east, and industria/commercial use to the
west (USEPA, 1995). At tha time of the Risk Assessment Report {1992),
the house onsite and the housss on the east side of Richland Street were
accupled (B&Y, 1952).

Materials on site include 6 10 18 inches of clayey-silt till and nativa silty
s0il. The groundwater table rangas from 3.5 to 6 ft below surface
(USEPA, 1895). The upper zone Is referred to as the alluvium {(water
table interface), followed by the saprolite {top of bedrock, 34 to 52 ft below
surface), and then fractured metamorphic bedrock. Thesse units are
typically hydrautically connected. Groundwater from both the alluvium and
the saprolite zones fiow to the north. Groundwater flow parallels the
direction of stream flow in Browning Branch and follows surface
topography. Horizontal velocity estimates for the alluvium and saprolita
are 558 ft/yr and 43 fi/yr, respectively (USEFPA, 1895).

The State of North Carclina (NC) has classified groundwater (16A NCAC
21) as "GA", indicating it is a potable source of water (B&V, 1992).

Potable water for the Town of Hazelwooed at the time of the RIsk
Assessment report was supplied by a welt located 1.5 mi west of the
Benfield Site. Waynesvillo's water supply was the Allen Creek Reservoir
located 4 mi south of the Hazelwood water supply. Some private wells
werg aiso present in the area. However, there were no private potable
wells in use in the vicinity of the site or downgradient (USEPA, 1992a). In
addition, all of the known potable wells wera screened in bedrock (bedrock
was not sampled during the RI)(B&Y, 18532).

The Site is in the Browning Branch 100-yr floodplain. Browning Branch
flows north-northwest into Richiand Creek about 1,600 ft downstream of
the Site. Richland Crask flows in to Lake Junaluska, about 4 mi to the
northeast. Richland Creek continues from Lake Junaluska until its
confluence with tha Pigeon River, approximately 2.5 mi downstream of
Lake Junaluska {USEPA, 1992a). Browning Branch and Richland Creek
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are classified by the state of NC as "Class C" surface waters (NCAC
T15A:02B), suitabie for "secondary recreation’ and “propagation of natural
trout and maintenance of trout" (USEPA, 1995). However, neither sport or
commarcial fish species weare ohserved during the RI {USEPA, 1885), and
fishing was not noted to occur at the time of the Risk Assessment Report
(B&V, 1892). At the time of the ROD Amendment, Browning Branch was
not thought to be impacted by the Benfield Site {USEPA, 1995},

3.3 Slte Investigations

The Remedial Investigation (RI) was finalized on April 3, 1992, During the
Rl a total of 47 soil samples ware collectad including those from borings
that were subsequently cenverted to groundwater monitoring wells, These
samples included five (5) surface soil samples, 22 subsurface samples
collected from immediately below the surface soil, and 20 soil samplas
collected from the water table interfaca. |n addition, two soil samples were
collectad frorn the test pits,

During the RI groundwater samples were collected from the five (5)
shallow menitoring wells (designated “S") and six (6) desp monitoring
wells (designated “D™). The shallow wells were screened at the watar
table interface, and the deep walls were scresned at tha base of the
saprolite (top of bedrock). No wells were located within the bedrock zons.

Six (6) sediment and five (5) surface water samples were collected during
the RI. These samples were located upgradient of, adjacent ts, and
downgradient from the Site/ocffsite.

The following sections discuss the significant results of the sampling effort.
3.3.1 Soil Results

The Rl listed the following chemicals of concern (COCs) for soil:
banzo(a)anthracense, benzo{ajpyreng, benzo {b and k} fiuroanthene,
chrysene, indeno (1,2,3-cd)pyrene, naphtnalene, and pentachlorophenol.
The greatest concentrations of contaminants in soil were found, during the
R, in the top 5 ft of soil at three areas at the Site. The west cenral portion
of the Site, in the vicinity of the former packaging building; north/north
central portion of the Site in the vicinity of a former warehouse; and the
south central portion of the Site where dumping of chemicals was reported
to have oceurred (USEPA, 1995).

3.3.2 Groundwater Results
The COCs for groundwater wera identified as benzens, chlorobenzene,

1,2-dichloropropane, vinyl chloride, total xylenes, carbazole,
benzo(ajanthracens, banzo{a)pyrena, benzo (b and k) flurcanthene,



chrysena, indeno (1,2,3-cd)pyrens, 1,4-dichlorobenzene, naphthalene,
pentachlorophanol, antimony, barium, berylium, chromium, lead,
manganese, nickel, and vanadium. The plume of groundwater
contamination contained Volatile Organic Compounds (VOCs),
Semivolatile Organic Compounds (SVOCs), and metals, and was found to
extend approximately 550 ft downgradient of the property beundary. At
the time of the RCD Amendment, the bedrock groundwater zona was not
thought to be impacted, nor was Browning Branch (USEPA, 1995),

3.3.3 Suriace Water & Sediment Resulis

Six (B) sediment and five (5) surface water samples were collected during
the Rl. These samples ware located from upgradient of {(SD1}, adjacent tc
(SD2 and SD3), and downgradient from the Site/offsite (SD4 and SDS).
5D4 was located offsite, to the northwest of the railroad tracks, and SD&
was located immediately adjacent to railroad tracks, due sast of the comer
of the former AC Lawrence Legather bullding. Contaminants, mainly PAHs,
were found in the sediments collected at two sampling locations. One of
these locations (SD1) was upgradient of the Site, thus the contamination
is not attributable to the Site. The elevatad contaminant levels found at
the other location {SD5) was not thought to have been caused by Site
activities bacause it was located on the opposite side of Browning Branch
and near an active railroad line and railroad bridge, both of which were
composed of creosote-treated wood,

3.3.4 Risk Assessment

The baseline risk assessment for the Site was prepared by B & V Waste
Science and Technology Group (B & V) as part of the Rl and presented in
a separate report entitled, Risk Assessment Report (May 29, 1892). It was
comprised of a human health assessment and a qualitative ecoiogical risk
assessment,

The risk assessment showed that site soils and sadiment in the Browning
Branch di¢ not pose an unacceptable risk to human health under current
or future scenarios. However, site soils would be expacted to adversely
affect the quality of site groundwater for the next 200 years. Groundwater
was found not to pose an unacceptable risk under the current scenario,
but unacceptable risks to potential future residents werae predicted if
groundwater was usad as a drinking water source {USEPA, 1995). Offsite
{outside the propery boundary) groundwater was also evaluated. The
results of the risk assessment indicated that the only migraticn pathway of
concern was the leaching of contaminants from soils o groundwater.

The results of the risk assessment are discussed in further detail below.



Human Health

The following current exposure populations and media were evaluated in
the baseline risk assessment:

« Trespasser-exposure to ansite surface soil (0~2 ft), onsite surface |
water and sediment

» Adult offsite resident--exposure to offsite sediment and surface
water

+ Child offsite resident-exposure to offsite sediment and surface
water

The following potential future exposure populations wers avaluated in the
baseline risk assessment:

» Adult offsite resident--exposure to offsite sediment and surface
water; offsite shallow (alluvial} and deep (saprolite} groundwatar

» Child cffsite resident—-exposure to offsite sediment and surface
water; offsite shallow (alluvial) and deep (saprolite) groundwater

s Adult onsite resident —exposurs to onsiteé surface, shallow (2-3.5
ft), and deep (3.5--5 ft) subsurface soil, onsite sediment and
surface watar, onsita shallow {alluvial} and deep (saprolite)
grouncwater

» Child onsite resident—-exposure to onslte surface, shallow, and
deep subsurface soil, onsite sediment and surface water; onsite
shallow {alluvial) and deep (saprolite) groundwatar

s Onsite construction worker--exposure to onsite surface shallow
and deep subsurface soll, onsite sedimant and surface water,
cnsite shallow {alluvial} groundwater,

Tha air pathway was not considered to be of concemn, and thus was not
quantitatively evaluated as an exposure pathway for surface soils
{USEPA, 1995).

Background cancentrations were considered for all media in the
determination of contaminants of potential concern (COPCs) to carry
through in the risk assessment.

“Deep” groundwater, s the saprolite zone, not bedreck. As noted

previously, there wera no private potable wells in use in the vicinity of the
site or downgradient (USEFA, 1982a). In addition, all of the known
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potable wells in the area were screened in bedrock, and since bedrock
was not sampied during the R, there is no evaiuation perfermed in the
potable water zona (B&V, 1992).

Cnsite sediment exposure was represented by SD2 and SD3, collacted
adjacent to the Site. Sediment exposure to offsite gsediments was
represented separately by SD4 and SDS5 bacause SD5 was not thought to
be representative.

Table 2 is a summary of the risk assassment results. Table 2 shows all of
the pathways evaluated, as well as the total noncarcinogenic hazard
indices and carcinogenic risk estimates, and the chemical drivers for those
pathways outside of USEPA's acceptable risk crteria. As shown in Table
2, none of the current exposure scenarios exceeded the acceptable
noncarcinpgenic hazard index {1. ‘) and none exceeded the acceptable
carcinogenic risk range (10 ta 10°°). For the fufure exposure scenarios,
however, many exceaded USEPA's risk criteria, primarily due to the
potentlal ingestion of, and dermal contact with, groundwatar. Shallow
groundwater risk estimates wers worse than deep groundwater, and
onsite groundwater estimates were worse than offsite groundwater, at the
time of the rigsk assessment.

The highest estimataed hazard index {100) was for the future onsite
residential chlld, and the chemical drivers were: naphthalene, vanadium,
antimony, chromiurn, barium, manganese, and phenanthrene, primarily in
shallow groundwater.

The highest estimated cancer rigk (3.1E-03) was also for the future onsite
residential child, and the chemical drivers were: benzo(a)pyrene,
banzol{a)anthracene, pentachlorophenol, benzo(b and k)fluoranthene,
beryllium, vinyl chloride, and dibsnzo(a,hjanthracens.

E ical Risk

A qualltative ecologica! risk assessment was conductad as part of the
Bassline Risk Assessment. No comparisons to ecological benchmarks
were made to site media concentrations. The ecological risk assessment
concluded that surface and subsurface soils would potentially pose the
greatest risk to fiora and fauna (B &V, 71982). The ROD Indizatad that
surface water and sedimant did not appear impacted, but would continue
to be monitored in the future (USEFA, 1982a). Groundwater was not
expected to pose any environmental risk since it was not thought to
discharge to Browning Branch (8 &V, 1552).

Endangered species were identified in Haywcod County, but a survey was
not conducted to specifically evaluate the arsa of tha Site. It was
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concluded, however, that habitats were limitad due to commercial ang
residential developmeant,

The informaticn generated during the Remedial Design (RD) or prasented
in the ROD Amendment did not alter conclusions about potential risks
posed by the Site (L/SEPA, 1885).

3.4 Remedlation Levels

Section 9.1 of the ROD described all applicable or relevant and
appropriate requirements (ARARS) for the Benfield Site. Section 11.1 of
the ROD described the remediation levels and remediation goals for the
Site (USEPA, 18823). Section 5.1.2 of the ROD Amendment also
discussed compliance with ARARs. Most of the remediation standards
were not risk-based, but rather, were based on ARARS.

Table 3 pressnts the Scil Remediation Levels for the Benfield Site, as
specified in the ROD (USEPA, 1995). Thera are remediation levels for 7
contaminants, all polynuclear aromatic compounds (PAHs), Only
benzola)pyrene (BaP) had a soil risk-based clean-up goal (based on a 1
E-06 cancer risk); the other contaminants are based on protecting
groundwater 2s a potential source of drinking watar. These groundwater
profection based levels were derived using "Multimedia Leaching”
groundwater model (USEPA, 1985).

Table 4 presents the Groundwater Remediation Levels for the Sita, as
specified in the ROD (USEPA, 1995). Since groundwater was a potential
drinking water source, groundwater levels were set at the Safe Drinking
Water Act (SDWA) Maximum Contaminant Levels (MCLs). Where an
MCL did not exist, risk-based remediation goals were calculated (USEPA,
1995). Only three groundwatar contaminants had risk-basad lavals:
carbazols, naphthalens, and vanadium.

Because the Rl determined that the Site was not advarsely affecting
Browning Branch, no surface water ramediation levels were developad,
and surface waters were not considered in viclation of faderal ambiant
water quality criteria or NC water quality standards (USEPA, 1995).
Howaver, screening criteria for surface water {based on NC freshwater
AWQC) weres given in the ROD to which additional monitaring data would
be compared. If screening vatues were exceedad, additional investigation
of Browning Branch would be warranted. Table 5 gives the scresning
criteria for surface water.
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Table 3. Soil Ramadiation Levels ™

Contaminant

Soll RemedIation Level (mg/kg)

Benzo {b or k) fluoranthene 1.6
Benzo {a}anthracena 08
Benzo (a)pyrene 03 ™
Chrysene 1.5
Indenc (1,2 3-cd) pyrena 2.8
Naphthalene 10.0
Pantachiorophenc! 1.0

(@) Source: USEPA {1982a). Point of compliance |3 ail property =olls, except B(a)P,

which is anly for the top 12 inchas.

DOnly the level for BaF is rigk-hasad (gt 10" cancer risk); other soil remediation levels
arg basad on modeling of predicted concentrations of groundwater from sail
conceantrations to result in cancentrations above graundwater ARARs.

Table 4. Groundwater Remediation Levels ¥

Groundwater Remadiation Basis ™
Contaminant Lovel {ug/l)
| Organics

Banzana § A
Benza{a)anthracena Q.1 B
Barza{a)pyrane 0.2 =]

Benzo{b or kifluoranthene 0.2 B
Carbazole 5 =]
Chlgrobenzene 100 A
Chrysane 0.2 B

1,4 -Dichlerebenzens 1.8 c
1,2-Dichloropropans 0.86 [
Indeno(1,2 3-cd)pyrane 0.4 B8
Naphthalena 100 D
Pentachlorophenaol 1 A
vinyl Chloride 0.0015 c

Total Xylenes 400 C |
{norganics !
Antimony B A )
Barium 1000 c |
Bearyllium 4 A
Chromium 50 C

Lead 16 E
Mangarasa a0 c

Nickat 100 A
Vanadium 200 D

® Source: USEPA (1892a). Point of compliance Is the entire plume,
‘) Bagis (af the time of the ROD). A= MCL, B= proposed MCL, Phase V rule, C= NC
groundwater quality standard (NCAC 15-2L.002), = risk-besed (&t 10% cancer risk), E=

USEPA action lavel,
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Likewise for sediment, no sediment remadiation levels were developed
because Site sediments were not found to be of cancern. Howevar,
screening criteria for sediments (based on the National Oceanic and
Atmospheric Administration (NOAA)} Effects Levels -Low and -Median)

ware given

Table 5. Surface Water Screening Criteria'

Contaminant

Scrasning Lavel {ug/L) ™

| Organics

Benzens 71.4
PAHs 0.0311
Vinyl chloride 528
Inarganics

Bariurm 1,000
Beryllium 8.8
Chromium {l¢tal) 50
Lead 25
Manpanese S0
Nicke! a8

) gaurce: USEPA (1902a),

) Basis was the NC freshwater AWQGC (NCAC T154A:02B).

Table 6. Sediment Screening Criteria™

Contaminant

Scrasning Lavel {mg/kg) ™

| Organics
Phenanathrene 0.225/1.38
Anthracans 0.085/0.88
Fluoranthene DE7AB
Pyrana 035722
Banzo{alanthracene 0.237 1.6
Chrysens 04128
Benzolalpyreng 041256
Dlbanzafa hlanthracene 0.06 1 0.26
inerganics
Conper 70380
Lead 387110
Nickel M50
Zint 120 1 270

) gource: USEPA (19924},

b} Basis wars the NOAA Effacts Range-Low / Range-Median values.




in the ROD to which additional monitoring data would be compared. If
screening values were exceeded, additional investigation of Browning
Branch would be warranted. Table 8 gives the screening criteria for
sadiments.

The information generated during the Remedial Design {(RD) or presented
in the ROD Amandment did not alter any Site remediation levels (USEFA,
1995).

4.0Remadial Actions
4.1 Remedy Selectlon

The ROD for the Benfield Industries Site was signed on July 31, 1982,
Remedial Action Objectives (RAOs) were developed as a result of data
collecied during the RI. The RAQs for Benfield Industries Site are
(LISEPA, 1982b):

» Prevent ingestion of groundwater having carcincgen(s}
concantrations in excess of Federal/Stata Applicable, Appropriate
and Relevant Requirements (ARARS) anc a total excess cancer
risk greater than 1075,

+ Pravant ingestion of groundwater having noncarcincgen(s) in
excess of Federzl/State ARARSs and risk assessment criteria.

» Restoration of greundwater system by cleanup fo the above stated
health-based standards, and by preventing the migration of the

poliutants beyand the existing limits of the known contaminant
piume.

« Prevent discharge of groundwater contaminants to surface water
bodies that would exceed state surface water guality ARARs.

» Prevent ingestion or direct contact with contaminated soil having
greater than 10°® excess cancer risk or exceeding pubiic health
assessment criteria for noncarcinogens.

» Prevent migration cf contaminants in the soil that could result in
groundwater contamination in excess of Federal/State ARARs an
an excess cancer risk of greater than 107,

The ROD (USEPA, 1892a) spacified the following remedial actions (RA)
for the entire Site:

» Soil washing and bictreatment of the resulting siurry;
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e Extraction and on-site treatment and discharge of contaminated
groundwater. Treatment was to consist of pretreatment through
geration, ion exchange to remove heavy metals, primary organic
treatment using submerged fixed film bioreactars, and polishing
through granulated activated carbon filters;

» Addition of nutrients to the treated groundwater prior 1o
reintroducing the water back into the aguifer through inflitration
galleries {o promota in-situ biodegradation;

« Review of existing groundwatar monitoring system to insure proper
monltoring of groundwater; with the addition of monitoring walls to
mitigate any deficiencies in the monitoring network; and

« Monitoring of groundwater and Browning Branch.

The primary goa! of the remedy was to reduce the future risks posed by
the contaminants in both soils and groundwater at the Site to within
USEPA's acceptable risk ranges. The remedial activities required by the
1992 ROD were maodified in the 1885 ROD Amendment, The 1982 ROD
required a treatability study be performed using the specified technologies
to confirm that those technologies would achieve the desired results. The
treatability study was performed in three seguential phases, Phase | was
initiated in QOctober 1993, and Phase 3 was completed in 1895,

The results of tha treatability study compelled USEPA to reconsider the
soil remedy specified in the 1992 ROD. The treatability study
demonstrated that the soil washing and the siurry bioreactor would not
achieve the desired RAOs. At the same time, data from the solid phase
bicremediation portion of the treatability study indicated that this
technology should be able to achieve the cleanup objectives.

During the early part of the remadial design (RD), contact was re-
gstabligshed with the City of Waynesvllle with regard to obtaining a permit
to discharge effluent from the Site fc the City of Waynesville publicly
owned treatment works (POTW). The possibliity of discharging the entire
effluent from the Site without pratreatment emerged from these
discussions. Based upon the complexity of the groundwater treatment
systam envisioned in the 1992 ROD, USEPA opted to pursue the least
cumbersome approach of discharging the entire affluent of extracted
groundwater to the POTW instead of building, operating, and maintaining
groundwater treatment and discharge systems onsite.

These changes to ROD were formalized in the 1895 ROD Amendment.
The necessity to make this modification to the ROD arose fram not
obtairing the remediation level for banzo{a)pyrene in all cf the treated
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soils during the soil phase of the RA. The amended remedy included
these changes:

Soil Remediation

Steamn cleaning material/debris removed during mechanical
screening of excavated soll (primarily cobbles and gravel larger
than one to four inches).

Analyses of steam-cleaned material to insure remediation levels
have heen achieved.

Soils passing through the screen were to be transported to on-site,
preconstructed land treatment beds for biclogical treatment.

During the treatment period (approximately two months), nutrients
and moisture would be added to the soils, as needed, and the soils
would be tilled. After two months, verification samples from the
treated soil would be collscted and analyzed.

Upon successful verification, the cleaned soils (approximately 12 to
18 inches of asrated soil) would be removed from the surface of the
treatment bed, leaving the bottom 1 to 3 inches of the cleaned soil
In place to insure none of the underlying contaminated soil is
removad. These 1 to 3 inches of cleaned soil also would provide
an established microbial population for the next layer of soil to be
treated.

During the next two months, nutrients and moisture would be
monitored and adjusted, as needed, in the next 9.t0 12 inch layer of
soil. This layer also would be filled to maintain a suitable quantity
of air. After two months, soll samples verification soll sampling
would be performed to ensure cleanup goals were achieved. Upon
succassful verification, this layer of clean soil would be removed,
again leaving a 1 to 3 inch buffer zone. .

This sequance would continue until all the contaminated soil was
treated. Upon completion, the clean, treated soil would ba placed
in the excavated areas, and the Site graded and reseeded.

As part of tha sail remediation effort, appropriate air monitoring of
the air smissions from the excavation areas and the land farming
beds would be performed. If necessary, emission controls would
be instituted to control unacceptable air amissions.

In the event that the concentration of benzo(a)pyrens remainad
greater than 300 ug/Kg of treated soil, the foflowing actions would

3



be taken. These suils would be segregated and buriad together
under at least cne foot of clean soil to eliminate direct human
contact, This area of the property would have a deed restriction
placed on it to prevent digging intc this particular area in the futura.
Thig deed restriction would remain until the concentration of
benzo(a)pyrens decreased 1o the ¢leanup goal concantration.
These scils would be sampled and analyzed, at a minimum, every
five years in accordance with Section 121(c) of CERCLA.

An Explanation of Significant Differences (ESD) (USEPRA, 2001} was
issued on November 6, 2001. The ESD provided the Institutional Control
far the Site via rastrictive covenant language to be placed on the deed for
this property with the Haywood County Reqgister of Deeds (see Appendix
A). This covenant was necessary to restrict future groundwatar use,
bacause spme treated soils remaining onsite did not mest the treatment
performance standard identified in the ROD.

The actuzl restrictive covenant language to be included on the property
deed as the Institutional Control was provided in the ESD. Such language
was developed by NCDENR. The ESD flnallzed the Institutional Control
language referred 1o in the 1885 ROD Amendment. The following
language was taken out of Section 4.3, "Summary of Fundamental
Changes” of the 1985 ROD Amandment (USEPA, 1885):

in the event this condition {i.e., cleaned [meaning treated] soils with
a conceniration of benzo(a)pyrene greater than 300 micrograms per
kilogram (ug/kg) or 300 parts per biflion (ppb) fthe soil clean-up goa!
for benzo(a)pyrena]} is encountered, the following actions will be
taken. Because this soil cleanup goal is based on direct contact to
humans, this scil will be covered with at least one foot of clean soit
to prevernt any direct human contact with this soil. These soifs wilf
be segregated and buried fogether and this particular portion of the
property will have a restrictive covenant pfaced on it to prevent
digging info this particufer area in the future. This restrictive
covenant will remain until the concentration of benzo(a)pyrene
decreases to the clean-up goal concentration. This sequence of
events will graatly reduce the likelihood of humans coming into
direct contact with soils containing benzo(a)pyrene above the 300
micrograms/kilogram conceniration. These soifs will be sampled
and analyzed, at & minimum, every fiva years in accordance with
Section 121{c) of CERCLA, which requires long-term effectiveness
and permanence reviews every fiva years when hazardous
materials are left af a site.

Prior to allowing for the placement of soils back into the excavations,

USEPA evaluated whether or not the remaining levels of contaminants in
the treated soil would adversely impact the undarlying groundwatar as
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precipitation percolates through the ground. USEPA conducted toxicity
characteristic leachate procedure (TCLP} analyses on numerous samples
of treated soils. All TCLP results showed that the remaining tevels of
contaminants in the treated soils would not adversaly impact the quality of
the underlying groundwater.

To eliminate the unacceptable risk from direct contact, all the treated soils
with levels of benzo{a)pyrene above the 300 yg/kg were buried with a
minimum of 1 foot of clean soil placed on top. As both USEPA and North
Caroiina Department of Environmant and Natural Resources (NCDENR)
wants this property 1o be reused in the future, tha restrictive covenant
language, specifiad in Saction 8.0 of the ESD, was developed to protect
human health from any unnecessary exposures. In essence, the only use
of this property prohibited by the restrictive covenant language is the
construction of a residential community, homes, condominiums, or
apartments. This limitation dovetails with the County of Haywood's zoning
far the property as this property lies within the 100-year flood zone of
Browning Branch.

Groundwater Remediation

The amsnded remedy for addressing contaminated groundwater included:

+ |pstallation of at least three extraction wells, one off-site and at the
periphery of the cantaminated groundwater plume and two on-site
and within the boundaries of the plumea. Installation of
approximately 10 piezemeters and at least ona monitoring well
ciuster.

« Groundwater extracted via the cff-site extraction well would be
discharged direcily into the POTW,

¢« Groundwater axtracted via the two on-site extraction wells would be
piped to an Effluent Discharge Tank prior to being discharged to the
FPOTW.

+ The discharges toc the POTW would be governad by a POTW
discharge parmit issued by tha City of Waynasvilile Department of
Public Works & Utilities.

4.2 Remedy Implementation

The remedia! acticn {RA), which was funded through Superfund, began in
November 1887. The first phase consisted of flush mounting a number of
monitoring wells/piezometers that would be covered by the on-site Land
Treatment Unit (LTU); construction of the on-site LTU,; excavation and
sizing of contaminated solls; air monitoring during the excavation; land-
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farming the contaminated soils in the LTU; cleaning the removed cobble,
backfilling the cleaned cobble and treated soils back inta the excavations,
dismantling the LTU fallowing treatment of all soils, and grading, re-
surveylng and reseeding the site, During construction of the LT, scils in
two areas of the Site were found to contain levels of pentachiorophenol
(PCP) atove the ROD cleanup goal Since PCP does not readily
degrade, approximately 5,230 yd® of PCP contaminated soil was
excavated and disposed of off-site at the BF1 landfil! in Buford, Geocrgia.
Excavation for PCP contaminated scil was to a maximum depth of 2 feet
below ground surface.

In addition to the construction of the LTU, two above ground 50,000-gallon
tampoerary holding/settling ponds were constructed on the northern end af
the Site. Water from both the LTU and excavation dewatering efforts were
pumped to these two holding ponds, After allowing some time for settling,
the contents of these ponds ware periodically discharged to the City of
Waynesville POTW under Permit No. 008.

Censtruction of the land treatment unit (LTU) in the southern portion of the
Site bagan In the late Fall of 1997. Excavation of the soils began in the
Spring of 1888. The RD anticipated excavating a total of 18,000 cubic
yards or 21,600 tons of contaminated soil. During the summer of 1988,
approximately 13,500 tons of material was treated. This material
consisted of 13,200 tons of seil, 270 tons of hay, and 27 tons of manure.
Active aeration of the soils began in May 1898 and was discontinued in
Oetaber 1888. During March-April 1992, the treated soils were removed
from the LTU and stockpiled. These stock piled soils were eventually
placed in the excavation, After the LTU was emptied, the remaining
contaminatad solls {approximately 14,600 tons) were excavated,
screened, transporied to the LTU, mixed with the soil amendments, and
aerated. The soil amendments included over 110 tons of hay and over 40
tons of manure. As done previously, the soils ware arranged in windrows,
Treatment of soils was terminatad In September 2000 and the soils/cobble
were backfilled into the excavations, During September/October 2000, the
LTU was dismantled and the Site was graded and hydro-seeded

During soil excavation, air monitoring was performed to ensure that no
unacceptahle releases of airborna contaminants occurred. The results
from this monitoring indicated that no unacceptable releases were
oceurting. Tharefore no air poliution control actions were required.

During excavation efforts, two unknown underground storage tanks were
encountered in the northwest comer of the Site. One tank had a 500-
gallon capacity, while the other had a 1000-gallon capacity. Thea tanks
had numsarcus pit holes and contained predominantly groundwater,
Sampling indicated the presence cf benzene, toluene, sthylbenzene, and
xylene. In all ikelihood these tanks had contained fuel products, although
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this is not indicatad in the records. The tanks ware removed, cut-up, and
disposed of off-site.

The following activities were associated with the second phase of the
remedy implementation: install two temporary wells in the general vicinity
of the extraction well locations; run pump tests on these two temporary
wells; size actual extraction wells and pumps based on these two pump
tests; Install two on-site extraction wells and well heads; instail
equalization tank and the necessary connections betwaen the equalization
tanks and the well haads; install control system; connect the equalization
tank to the POTW, erect a shelter over equalization tank to protect it from
heavy snows; reattach standup pipes to previously modified monitoring
wells/piezometers; and tnstall additional monitaring wells and plezometars.

Construction of the groundwater extraction system began in February
2001 and was completed in April 2001, The system involves 2 eight-inch
diameter extraction wells {EXT02 and EXTO03) installed through the
allsvium and saprolite beneath the sita to the top of competent bedrock.
EXTO0Z is pictured in Fhotograph 1. EXT02 was installed to a total depth
of 36 feet, and EXT03 was Installed to a total dapth of 31.5 feet. The
dasign flow rata for EXT02 was 4 gallons per minute {gpm) and EXT03
was 12 gpm. The actual average flow ratas for EXTO2 is 2.9 gpm and for
EXTO03 is 5.7 gpm. After pumping from the well, extracted groundwater is
sent to a 5,200-gallon polyethyiene tank. This tank has secondary
containmant constructed of reinforced concrate and a 2 foot by 2 foot
sump located in the northwest corner of the containment structure. The
tank and containment structure are picturad in Photograph 2. The entire
structure is covered with a wood and sheet metal roof, After extraction
groundwater is discharged diractly into the City of Waynasvilie sewer
system, which transport the extracted water {0 the city's Wastewater
Treatment Plant for treatment. As of November 2001, over 3 million
gallons of groundwater has bean extracted and discharged to the local
POTW.

4.3 System Operations/Operations and Maintenance (O&M)

An Operation and Maintenance (O&M) Plan was developed and finalized
for the groundwater extraction system on October 17, 2001 (USEFA,
2001}, This O&M Plan governed the following site activities. For the first
year of O&M, running from April 22, 2001 through April 29, 2002, the
following activities were to be done on a daily basis:

1. check and racord extraction flow rates, pressures, and
accumulative amount extracted from each extraction well,

2. check and record the affluent fiow rate and accumulative gallons
discharged from the effluent tank;
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7.

check and racord accumulative hours of operation for the
extraction well pumps and the effiuent pump;

inspect the conveyance plping for leaks;,

measure and record the water lavals in the extraction wells;

check and record information displayed on the pump control panal
screen; and

document any other maintenance activities performed.

All of this information/data is included in aach monthly O&M Prograss
Report that the O&M subcontractor is required to generate. In addition, the
O&M Plar raquirsd:

-« 0On a quarterly basis, measure and record groundwater levels

in 27 wells/pisazometers. The following wells/piszometers are
included in this effort: EXT02, MW025H, MWO02DP, EXTO3,
MWO3SH, MWO03E, MW04SH, MW04DP, MWD5SH, MWO0SS,
MWO7SH, MWO7S, MWORSH, MWO8S, MWOBA, MW10A,
MW10R, MW108, PZ04, PZ0S5, PZ05A, BOSP, PZ0E, PZ07,
PZ08, PZ0S8, and PZ10. These water levels are used to
generate a potantiometric surface map, which will allow
USEPA to evaluate the groundwater extraction system and
ensure that the plume is being captured.

On a sami-annual basis, for at least the first two years of
Q&M, the following 15 monitoring wells are to be sampled:
EXT02, MW025H, MWO2DP, EXTO3, MW0O3SH, MWO03S,
MWO4SH, MW040P, MWOSSH, MWO05SS, MW0O7SH, MW07S,
MWO8SH, MWOSBS, and PZ05A,. All samples are analyzed
for volatile organic compounds (VOCs), semivelatile arganic
compounds (3VQCs), and matals. After collecting
groundwater quality data for a year, USEPA will evaluate
wheather or not to eliminate any of these analyses. The
surface water and sediment in Browning Branch will be
sampled, by the cperating contractor, as part of the Five Year
Review process.

Periodic sampling of groundwater effluent to be conducted to
satisfy tha requirements of the discharge permit. One
composite sample to be collected from the effluent discharge
monthly for the first three months of system operation.
Thereafter, one composite sample will be coliected from the
effluent discharge every six months, Effluent samples will be
analyzed for volatile organic compounds, semivolatile organic
compounds, and total metals.

An Addendum to the O&M Manual for the Groundwater Extraction System
al the Benfield Industries Site was finalizec on September 4, 2002
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(USEPA, 2002h). The purpose of the Addendum was to document
changes to O&M activities and present a detailed schedule of known
upcoming events for the next five years. Information in this Addendum
supercedes that found in the original O&M manual.

On May 1, 2002, the frequency of scheduled O&M site visits was changed
fo three times per week (typically Monday, Wednesday, and Friday). The
operations performed during these site visits remains as identified in the
criginal O&M plan.

The frequency of groundwater monitoring events at the site was modified
to the following:

» Quarterly sampling during the second year of system operation
{May 2002 - April 2003}

¢ Semi-annual sampting during the third and fourth years of system
operation (May 2003 - April 2005)

» Annual sampling during the fifth year of operation and thereafter
{(May 2005 and beyond).

The list of 15 wells sampled during each event and the analytical
requirements for sach event remalned the same as identified in the
original O&M Plan.

The Qperating contractor, Mountain Environmental Services (MES),
maintains the extractlon system to remove ten gallons of groundwater per
minute. Forty-percant of this flow rate is from EXT02, with the remainder
being provided by EXT03. In order to balance the system, ten gpm of
extracted water must be discharged to the POTW. A review of
maintenance logs shows that these flowrates and ratios are, for the most
part, maintained within a variance of 5%.

Costs

The average operaticn and maintenance cost for 2002 was
$2,488.00/month. This includes the cost for discharge to the POTW and
sampling of the monitoring wells. The highest monthly O&M cost, 34,218,
occurred during the first month of operation.
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5.0 Five Year Review Process

5.1 Adminlistrative Componants

Perscnnel of the US Army Corps of Engineers (USACE), Nashville
District, performed the Five Year Review. This team consisted of
Rebecca Terry (Chemist), Laura Benneyworth (Risk Assessor), and
Douglas Mullendore (Process Enginaer).

This Five Year Review consisted of the following activities: document
revigw, data review, slte inspection, local interviews, and Five Year
Review Report preparation. The documant review and data review
commenced in February 2003, with the site visit oceutring on March 19,
2003, Local interviews were conducted during the site visit and included
the operating contractor.

5.2 Document Review

This Five Year Revlew consisted of a review of relevant doecuments
including the ROD, ROD Amendment, ESD, O&M recerds and monitaring
data reports. The remadiation Isvels identified in the ROD were also
reviewed in detail, and ARARS and toxiclty factors were checked for
updates.

5.3 Data Review

The data review consisted of evaluation of pre-remadiation, quarterly
groundwatar C&M data collected from June 2001 to Octobar 2002,
subsurface soil, surface water, and sedimant data collected in October
2002 in suppert of the Five Year Raview, and extraction well and effluent
monitaring data collected since the extraction system has bean
operational. These data are discussed in more detail beiow, and
summarized in Appendix B.

5.3.1 Data Assazsment

in order to determine the quality of data produced for this project an
assessment of data generated during long-term monitoring (LTM) was
performed. This assessmant includes a review ¢f the analytical data and
an evaluation. It should ba noted that the required level of data validation
or verification for data generated during the LTM is not identified in project
~documents.

Upon review of the LTM data it was discovered that
+ The laboratory for this project reported some of the organic
constituents as not detected. However, the reporting limit
concentration for some constituents excesds the remediation level.
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Based on the review of historical data an evaluation of the data quality for
this project cannot ba dstermined at thig time.

5.3.2 Groundwatsr Monitoring

Quarterly groundwater data are coilected by MES. Appendix B1
summarizes the groundwater data collacted from 1891 to October 2002.
Where there were exceedances of the ROD remediation levels, the cell
values are boxed. In casas where the detaction limit exceeded the
remediation level, the cell values are given in bold type.

For this Five Year Review, four monitoring reports (August 2001, February
2002, July 2002, and October 2002) were available. The data provided in
the monitoring reports indicate that the main contaminant mass occurs
near the groundwater/soil intarface down 10 a depth of 20 feet or lass, and
is assoclated with the shallow alluvium beneath the Site, Although the
alluvium and saprolite units are reported to be hydraulically connected, the
saprolite unit has displayed relatively low concentrations of organic
contaminants.

Tabla 7 presents all the groundwater O & M data {1991--October 2002)
for three wells that were evaluated In further detail:

s  MW3SH, an alluvium well in the center of the plume, in ths
moest impacted groundwater zone, This well provides an
iliustration of contaminant concentration reductions aver time.

s MWS5S, a saprolite well, was selected for evaluation because
it is the closest wali in the direction of the nearest residence
downgradient, and in the deeper groundwater where potable
walls may be screened

+ MWSS, an alluvial well, was selected for evaluation because
It is the closest downgradient wall in the direction of Browning
Branch Creek. Any contaminants reaching this weil might
evantually discharge into the creek.

Also highlighted in Table 7 are Site contaminants that were "risk drivers”,
i.e., those that contributed most significantly to risks estimated in the risk
assessment (see also Table 2). Six Site contaminants that were “risk
drivers" in groundwater were selected for further evaluation: total xylenes,
naphthalens, benzo{a)pyrans (BaP), barium (Ba}, total chromium (Cr),
and manganess (Mn),

Data irom Table 7 were used to generate plots of concentrations of thesa
"risk drivers” from 1981 to October 2002 for the three wells identified in the
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above paragraph. These plots are given as Figures 3 through 8 for total
xylenes, naphthalens, BaP, Ba, total Cr, and Mn, respectively. it should
be noted that not all three wells were sampied for all sampling dates, and
that the three wells represent twe diffarent groundwater zones/depths.

In general, Figuras 3 through 8 show that concentrations of these "risk
drivers” has decreased in all wells since Site remediation In 1994,
However, BaP concentrations (Figure 5) appear to have increased above
the ramediation laval (0.2 ug/L) between 1994 and July 2002 before
decreasing again in October 2002. In addition, Mn (Figure 8) appears fo
be on the increase in ail three of these wells since August 2002, In the
most recent sampling event (October 2002}, concentraticns of these
contaminants wers below romadiation levels ("RL" on plots), with the
exception of Mn in all three wells. The reduction of metal concentrations
could be a direct result in a changa in sampling technique. A bailar was
utilized to cotect samples prior to October 2002, For the October 2002
and for all subsequent sampling evants a low flow sampling technique was
used. This technique usually produces samples with lower turbidity and
thus could be responsible for the lower metals concentrations.

5.3.3 Soll Monitoring

Subsurface soil data were collected in October 2002 by MES (MES, 2003)
for USEPA in support of the Five Year Review. These data are
summarized in Appendlx B2, and locations are shown in Figure 2. Four
samples and one duplicate were collected at depths from 4 1o 4.5 fi from
the area where soif not meeting soil treatment performance standards was
buried.

As shown in Appendix B2, elevated concentrations of SVOCs remain at
all four subsurface soil locations, Contaminant concentrations that were
detacted at highest concentrations included benzo(a)pyrene,
benzo(b)flucranthene, bis(2-ethyihexyl)phthalate, fluoranthens, and
pyrens (MES, 2003). Three of the four locations had exceedances of the
benzo(a)pyrene remadiation level. The results indicate that very little
biological degradation has occurred since the soils were burled during
remadiaticn activities.
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5.3.4 Surface Water and Sediment Monitoring

Surface water and sediment data from Browning Branch were collected
from three locations in October 2002 by MES (MES, 2003). These data
were collected for USEPA to support the Five Year Review, and are
surnmarized in Appendices B3 and B4, locations are shown in Figure 2.
Locations were chosen so that one was upstream (SW/SD-1}, one
adjacent to the Site (SW/SD-2), and cne downstream (SW/SD-3) (MES,
2003,.

Results indicate that no VOCs or SVOCs were detected in surface water.
Similar concentrations of metals were found upstream, adjacent, and
downstream, indicating that there is no impact from the Site to surface
water quality in Brawning Branch (MES, 2003). The surface water data
ware also compared to the screening levels for surface water given in the
ROD (USEPA, 1992). Thers were no exceedances of the screening
criteria for surface water (see Appendix B3).

Sediment sampling results showad that toluene was the only VOC
detacted in sediments, at relatively low concentrations. Toluena was not
detactad in the upstream sample. SVOCs and metals ware detacted in
sediment samples. However, similar concentrations were found
upstream, adjacent, and downstream, indicating that there is no impact
from the Site to sediment quality in Browning Branch (MES, 2003}

The sedimant data were also compared to the screening levels given in
the ROD (USEPA, 1982}, There were exceedances {or concentrations
equal to) the sediment screening criteria for anthracene, phenanthrene,
pyrene, and zinc (ses AppendIx B4). Phenanthrene was also detected in
the upstream sampls, at higher concenirations than the cthar locations.

Surface water and sediment concentrations from the October 2002 event
do not appear o be substantially different from the surface water and
saediment concentrations from the R| given in the 1882 ROD {U/SEPA,
7992). Due to the conservatism inherent in the sediment screening
criteria, and the low lavels detected in sediment, thase axceedances do
not suggest that additional avaluation of Browning Branch is warranted.

5.3.5 Extiraction Wall/Effluent Discharge Monitoring

For the maost part, only low concentrations of contaminants have been
detected in extraction wells EXT0Z and EXTO03. [t wouid be expected, if
tha system was operating in the most afficiant manner, the extraction wells
would have levels of contamination near or higher than the groundwater
remediation levels. The low contaminant concentrations found in the
extraction wells are an indication that the plume is not being captured or a
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significant amount of clean groundwater is being pumped and is diluting
the contaminated groundwater; or a combination of the two is ogeurring.

5.3.6 Groundwater Capture Zone and Extraction System Monitoring

USEPA's Groundwater Technical Support Center (GTSC) performed a
review of the groundwater capture zone and exiraction system in 2002
{see Appandix C). Based on this review, the current groundwater system
appears to be providing limited hydraulic containment for the portion of the
plume(s) remaining onsite. Further information summarized from the
GTSC report (USEPA, 2003a) is summarized in the following paragraphs.

The potentiometric data do not indicats that the plume is being
substantially contained or captured. The February 2002 monitoring repert
states that the closed contours on the potentiometric map indicate “scme
measure” of containment of the plume. While GTSC agreed that limited
containment of the plumes might be accurring within the vicinity of the
extraction wells, total plume containment is probably not occurring as a
result of the extraction systern’s operation.

GTSC identifled several problems with the presentation of the water level
data used to determina whether the extraction system Is capturing the
plume. First, the only water level measurements, which show any
substantial depression in the potentiometric surface, are the
measurements in the extraction wells themselves, However, extraction
wells should be avoided for creating water levels maps. If the hydraulic
head from an extraction well is used, the assumptions are that the flow is
horizonta! and the efficiency of the well is known for the given pumping
rate. In some cases, assumptions and estimates can bse used to maks
corrections of water levels in extraction wells — this was not done in this
cass. In general, the potentiomatric surface should be measured in wells
and piezometers surrounding, and in close proximity {0, the extraction
wells, but not from the extraction welis themsalves.

If the two extraction weli data points are aliminated fram the potentiometric
surface, the other measuring points show litt'e or no depression of the
potentiometric surface. For instance, the pre-remediation water level
presented for well MW-03SH (the most contaminated well, near EXTO03} in
the Prefiminary Design Report is about 2,719 feet. The data point for the
sama well In February 2002, after almost a ful year of operation of the
systern was 2,715.5 feet. This reprasents a reduction of about 3.5 feet
that may be due to a cone of depression surrounding EXT03. However,
the reduction of 3.5 feet is well within the natural variaticn reported for the
area, and could easlly have been caused by natural seasonal variations or
drought cenditions. Even if the reduction in this well is entirely due to a
cone of depression around EXTO3, it is a relatively small reduction for a
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well located within 100 fest of the extraction well, showing a very limited
area of deprassion.

Raviaw of the provided data also indicated the current extraction well
configuration are not adequate for the efficient and expeditious removal of
the remaining on-site contaminant plume mass. It was noted that the
alluvium has a much higher hydraulic conductivity than the saprolite, so it
is much easier for the shallow, contaminated groundwater to flow
horizontally within the alluvium than vertically into the saprolite. The
axtraction wells are screensd deaper than the main plume mass, which
allows the removal of a relativeiy large volume of “clean” ground water
from the deeper saprolite unit, versus a concentrated effort to remove the
remaining main pluma mass identified in the shallow alluvium at the site,
namaly in the vicinity of monitoring wells MWQ38H and MWO73H.
Therefore, the extraction system is not capturing the shallow groundwater
in the most efficient manner.

GTSC reached to conclusion that due to the design of the extraction
system, it will be difficult, if not impossible, to substantially enhance the
removal of some contaminants remaining in the shallow alluvium aguifer
simply through operating the current extraction system at the current or
increased pumping rates. The easy adsorption of PAHs by aquifer solid
materials, as well as the differences in hydraulic conductivities batween
the alluvium and saprolita, may limit the transport of these contaminants to
the extraction wells.

5.4 Update of ARARs and Toxicity Information

Quastion B of the Five Year Review Process asks, "Are the exposure
assumptions, foxicity data, cleanup levels, and remedial action objectives
(RAQs) used af the time of the remedy sfill valid?". 1n order to answer that
guestion, the toxicity factors and exposure assumptions used In the risk
assassmant (B&Y, 1092) were evaluated, and ARARS for the Site were
updated. As noted above in Section 3.5, most of the remediation |svels
for the Site were not risk-based; thay wera based on ARARSs (drinking
water standards), or based on madeling to protect groundwater as a
drinking water resource.

Table 8 shows the oral (and calculated dermal} toxicity factors for
noncarcinogens (RfD) and carcinogens (SF) that were used in the 1992
risk assessment (noted as "risk") for the contaminants for which there are
remeadiation levels, and the current values, as cited in USEPA’s online
integrated risk information system (RIS, 2003). As shown in Table 8,
many of the toxicity factors have changed since 1902, including all four of
the site contaminants for which the remediation levels are rigk-based
(BaP, naphthalene, carbazole, and vanadium). In two cases (naphthalene
and vanadium}, the RfD was increased, which means that the subsequent
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noncarcinogenic risk would be decreased. in the case of BaP, the SF is
higher, which means estimated carcinogenic risks would be increased;
and, in the case of carbazole, a SF is not available in [RIS.

Therefore, because of changas to toxicity factors for the “risk drivers", risk
estimatas would ba expecied to be different than that which was
presented in the 1992 risk assessmant, but only these four contaminants
would affect the remediation levels for greundwater and soil.

ARARs have changed since the ROD was preparad. Most significant are

the North Carolina groundwater standards that are much lower than MCLs
or the ROD pstformance standards. The fact that groundwater treatment

is nacessary precludes unrestricted or residential groundwater use at this

time,

Table 9 presents the groundwater remediation levels from the ROD
{USEPA, 1982), the updated NC groundwater standards {15A NCAC
2L.02072, as amendad August 1, 2002), and the updated National Primary
Drinking Water Standards (40CFR141) Maximum Contaminant Levels
(MCLs). Values which have changed since the 1992 ROD are boxed, and
valuas which are lower than the groundwater remediation levels are
shaded,

As shown in Table 9, many values have changed since 1892, but the only
MCL that is lowsr {0.0002 mg/L instead of 0.0004 mg/L} than the
eorresponding remediation level is for indenc(1,2,3-cd)pyrena. The NC
groundwater standards are lower than groundwater remediation levels for
about half of the list of contaminants.

It does not appear that the original exposure scenarios relevant to the Site
have changed to any degree, except that there are now deed restrictions
to preclude certain types of future site developmaent (specifically,
residential).

The state-of-the art of risk assessmant has changed substantially since
the risk assessmant was prepared, and many new guidance documents
have been developed since the ROD, including the USEPA's ecological
risk assessment guidance, and supplemental guidance regarding default
exposure parameters, and methods for assessing exposure
concentrations, and dermal pathways. It is unknown how these sources
would affect the ¢onclusions of the original risk assessment.

If a baseline risk assessment ware to be re-done for the Site, it would
surely be a different evaluation than that performed forthe Rl. The
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TABLE #
COMPARISON OF GROUNDWATER REMEDIATION LEVELS AND UPDATED ARARS

Banfleid Industries Site

Waynesville, NC
NC State USEPA
Groundwater Maximum
Chamical of Cancarm Ramediation Standard Contaminant
Level {a) {2L Standard) Level (MCL)  {c}
Class GA (b)
[mjfL] {m_iﬁ :mg{l.}
VOLATILE ORGANICS
Benzene 0.008 0.005
Chlorobenzene 0.1 0.1
vinyl chioride 0.0000015 0.002
Total xyienes 0.4 0.53 ' 10
SEMIVOLATILE ORGANICS
Benzo(a)anthracens 0.0007 0.0002 | (e}
Benzolapyrene 0.0002 0.0002 (&)
Benzo(b or k)fluoranthene 0.0002 0.0002 (@)
1,4 -Dichiorobenzenelpara-) 0.0018 0018
1,2-Dichloropropana 0.00056 0.00056 0.005
Carpazole * 0.005
Chrysene 0.0002 (@)
indano{1,2,3-cd)pyrene 0.0004
Naphthalene * o1
Pentachiomphenc! 0.001
TOTAL METALS
Antimony 0.006
Barlum 1.0 |
Baryillum 0.a0
Chromium 0.05 I Ry
Lead 0.015
Manganese 0.08 (g)
Nickel 0.1 .
Vanadium * 0.2 | NA | NA
* Rermediation standard was risk-based, not ARAR-based,
(8} As cited in the ROD (USEPA, 1992) .
(b) Par 154 NCAC 2L 0202, as amended 8/1/2002. Class "GA" is existing ar potential
gourca of drimkimg water for humans,
{c) Natlonat Primary Drinking Water Standards, Maximun Contaminant Levels(MGLs) (USEPA, 2003).
{d) Standard for benzo(k) s 4,79E-05, for benza(k) is 4.7DE-04 mgfL.
{a) MCL for BaP {PAH3).
{1 Value |3 for total chromium.
{g) National Sacandary Drinking Water Standards {USEPA, 2003).
T74F3-B&TS x5 50 4/8/2003



ecological risk assessment would most likely not qualify as a screening
levai risk assessment under CERCLA. However, commercial
development of tha Site is planned, and thers is nothing present at the
Site that would indicate that an in-depth ecological risk assessment is
warranted. :

Since the baseline risk assassment process does not allow for institutional
controls, a new risk assessmant would likely result in the same human
exposure pathways being of primary concern, i.e., the potential ingestion
of groundwater and dermal contact by future residents. Alsc, even though
some of the toxicity factors have changed, few of the remediation levels
were risk-based, and many of the COCs would be expected to be the
same.

5.5 Community involvement

Durlng the RI/FS, there was considerable community interest in the site.
The property was saold at a property tax auction in 2002. The Remedial
Project Manager (RPM) was present during the auction to answer
questions from parspective bidders. The purchaser of the property was
Haywood Vocational Oppertunities, Incorporated (HVQ). HVO maintains
a vocational training center on property adjacent to the site, They intend
to expand this operation to include building a new facility on the Sita.
During the five-year review process a mesting betwaen the inspection
team and Mr. George Marshall, President of HYO, was held to discuss
HVO's plans for the propenty.

5.6 Site Inspection

The site inspection was performed on March 19, 2003. Participants
included Ms Rebecca Terry (Chemist — USACE), Mr. Doug Mullendore
{Engineer - USACE), and Mr. David Traylor (Engineer - Mountain
Environmental Services}, Ms Tarry and Mr. Mullendore arrived onsite at
approximately 0830 and inspected extraction wells, the equalization tank,
and many of the monitoring wells. During the investigation it was noted a
gap existed in the Site's parimeter fencing. This gap was the result of the
property owner removing an old water tower that was deemed a safety
hazard. In the currant condition the site was freely accessibie to anyone
desiring to enter it. The property owner had installed a fence and gate to
protect the equalization tank from trespassers. The gate was secured by
lock and chain, but neither extraction wells’ protective housing was
sacured by a lock and some of the monitoring wells were unlockad, With
this exception the site appeared 1o be well kept.

Freeze protection (insulation) had been added to the above ground piping

of both extraction wells and at the FOTW discharge point of the
equalization tank. Additionally, the concrate pad around each extraction
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well had been repaired. Both actions had been taken as a result of the
above graund water lines freezing and bursting during the winter.

After the site walkover the USACE team reviewed oparation and
maintenance information provided by Mr. Traylor. It appears that sufficient
spare parts are kept onsite to minimize system downtime. Preventive
maintenance is not perforrnad on the exdraction system. However, no
significant operational shortcomings resulting from poor maintenance were
identified. '

There were no areas on site where an accidental public exposure to soil
not meeting the performance standard could cceur.

See Appendix D for photos taken of the Site during the site inspection.
See Appandix E for the Site Inspection Checklist.
5.7 Interviews

During the site visit the team interviewed two individuals. The first Mr.
David Traylor is a Civil Enginear working for MES, the site’'s O&M
contractor. Mr. Traylor supplied the team with operation and maintenance
information.

The other interview was with Mr. George M. Marshall, the Presidant of
Haywood Vocational Opportunities, nc. (HVO). HVO is the current owner
of the property. Mr, Marshall provided insight on his company's
development plans for the property. He also provided a copy of the deed,
which can be found in Appendix A. It was evident during the interview
that Mr. Marshall was aware of the deed restriction and al! of its
components. He stated that at the present time HVO had submitted a *fill
plan” to the Federal Emergency Managesment Agency (FEMA). The
purposa of this plan was to gain FEMA's approval of raising the property
out of the 100-year flood plain. Mr. Marshal! did not have any idea when
FEMA's approval would be forthcoming.

USEPA performed other interviews with citizens of the surrounding area
during May 2003. In general, these interviews revealed no public
concerns with the remedial agtion. The interview questionnaires ara
included in Appeandix F of this rapor.

8.0 Technlcal Assessmaeant

6.1 Question A: Is the remedy functioning as intanded by the
decision documents?
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While levels of groundwater contamination have dropped in many of the
monitoring wells since the beginning of the remedial action, it is
questionable as whather or not the groundwater extraction system is
functioning as intenced by the dacision documents. The groundwater
system is not operating as efficiently as it could. Based on observations
discussed earlier, it is unlikely groundwater will be restored to
concentrations less than the remediation levels, or that the piuma will be
contained using the current extraction system configuration. This
inefficlency is not caused by physical limitations of the aquifer, but instead
by tha designed depths of extraction walls relative to the depth of the
contaminant plume and the small volume of water being removed.

Although soil with contaminant concentrations above the soil remediation
levels identified in the ROD are still present onsite, the remedy can be
considered to be functioning as intended, sinca the ESD allowad such
material to be present as long as it was not leachable, was buried to
prevent direct exposure, and was monitored. The purpose of the
monitoring was to determine if any gignificant biological degradation was
cccumming.  Such contamination is [imited to areas where {reated solls not
meeting the treatment standards were buried onsite. Since only a limited
amount of analytical data is available it is difficult to determine whether
any biodagradation has occurred.

6.2 Question B: Are the exposure assumpftions, foxicity dafa,
cleanup lavels, and ramed/al action objectives (RADs) used at the
tima of the remedy still valid?

As discussed above in Section 5.4, ARARs have changed since the ROD
was preparad. Most significant are the North Carolina groundwater
standards; these are much lower than MCLs or the ROD performance
standards. Many toxicity factors have also changed since 1892, it does
not appear that the original exposura scenarios relevant to the Site have
changed to any degree, except that there are now deed restrictions to
preciude certain types of future site development (specifically, residential).

The sediment data collected for the Five Year Review (October 2002)
indicated excesdances of some of the screening levels given in the ROD
However, as discussed in Section 5.3.4, due to the conservatism inherent
in the sediment screaning criteria, and the low lavels detectad in sedimant,
these exceedances do not suggest that additional evaluation of Browning
Branch is necessary,

Ecological risks would probably be evaluated differently under current
LSEPA guidance. However, commercial development of the Site is

pianned, and there is nothing present at the Site that would indicate that
an in-depth ecological risk assessment is warranted.

53



Even though changes have occurred in ARARS, toxicity factors, and risk
guidance, the RAOs and cleanup levels appear to be appropriate to the
Site, and sufficient for the protection of human haealth and the
environment.

6.3 Question C: Has any other information come fo light that could
calf into guestion the pratectivenass of the remedy?

No additional information has come to light that could call into quastion the
protectiveness of the remady.

6.4 Tachnlcal Assessment Summary

The most significant issue regarding the protectiveness of the remedy is
whather the groundwater extraction system is containing and capturing the
contaminant plume in the most efficlent manner. Regardless of whether
the system is capturing the plume, the location of the extraction well
screens causes for a large amount of clean water to be extracted with the
contaminated groundwater, lowering the efficiency of the extraction
system.

7.0lssues

The most significant operational [ssues that should be addressed are the
inabliity of the groundwater extraction, as it is currently designed, to
contain the contaminant plume and restore the ground water quality in the
shortest possible time and the locking of ali monitoring and extraction well
cases. An additional issue, related to the monitoring of the system, is the
ability of the analytical program to meet Data Quality Objectives on many
levsls. The comparability through approved methods, reporting limits,
standardized data verification/validation should be addressed for fufure
monitoring events.

8.0Recommendations and Follow-up Actlons
Recommended and fellow-up actions are included in Table 1G.

9.0 Protectiveness Statement

Since all source material containing leachable contaminants has been
ramoved from the site, it is expected that a re-designed groundwater
extraction system will be capable of meeting the remedial action
objectives.

The remedy is expected to be protective of human health and the

envirpnment upen attainment of the groundwater cleanup goals. |n the
interim, exposure pathways that could resulf in unacceptable risks are
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being controlled, and institutional controls are preventing exposure o
contaminated scils and groundwater. Ali threats at the Site have been
addressad through removal and treatment of contaminated soils, burying
and covering of solls not meeting the remeadiation levels, the installation of
fancing, and the implemantation of institutional controls.

10.0 Next Review

The next Five Year Review for the Benfield Industries Superfund Site is
scheduled for August 2008, five years from the date of this review.
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Table 10. Summary of Recommendations and Follow-Up Actlans

Recommendationa

Follow-up Actlons:
Aflects
Protectiveness?

v/

Rasponsible
Party/Agency

Mliesicne
Date

Currsnt Future

Improve Monitoring Data
Resuits and Reparting by:

» Show actually
Reporting Limits
instead of “ND" or “<"
and ensure those
{imits are lags than
the ground water
performance
standards.

+ Data submittals in the
fiture ghould provide
all QT rasults for
assaclated data.

USEPA

2003

Increass rate of groundwater
extraction, by the installation
of new wells or trenches
screenad nearer the zone of
contamination, to ensure
plurne containment and

| grouncwater remediation

USEPA

2004

Evaluata the effectivenass of
‘| monitored natural attenuation
as a ramediation tachnalogy
for this site

USEPA

2008
(next Five-
Yoar
Review
Report)

Secure all monitoring and
extraction wells

USEPA

2003
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WUSEPA, 2001b. Expianation of Significant Differences, Ocicber 2001,
USEPA, 1995. Amendmsnt to the Record of Decision Remedial
Alternative Selection, the Benfield Industries Site, Hazelwood, Haywood
County, North Caroiina, June 1995.

USEPA, 1992a. Record of Dacision Remedial A#amanve Selaction, the
Benfield Industries Site, Hazelwood, Haywood County, North Carolina,
July 31, 1992.

USEPA, 19920, Feasibility Study Report for the Benfield Industries Site,
July 16, 1892,
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]
STATE OF NORTH CAROLINA EHERIFF'S DEED

COUNTY OF HAYWOOD

This deed, made this /% ° day of March, 2002, by and
betw=en E. T. Alexander, sheriff of Haywood CQounty, HNorth
Carolina, paxty of the first part, and HYD Proepertiea, LLC,
arcler of the second part, Seade 5.

? 7 Whginia e 22T
WITHESSETH

That wher=as the party of the first part, beipg duly
authorized by an execurion issued upon & certain Jjudgment
dockatsd in the office of the Clerk of the Superier Court for
Maywopd County in & proceeding entirled "Haywood County a body
politic and corporate va. T. G. Benfield," (Pile 41958MZ16}, and
afcay due advertisemant in accordance with law, did offer for
aale and did sell, at public auction for cash to the highest
bidder, at tche courthouss dooyr in Haywsod County, on the 21 day
sf Decarber, 2001, real property herain deecribed, when and
where HVO Properties, LLC Decame the last and higheet biddar for
the same at the price of 5120,000.90; and

Whereas more thak ban days have elapsed since the report of
the smale was filed with the clerk of the supsrier court and no
incraagad Bid has been filed, atid the sale having besn confirmed
by order of the supsrior court, and HVO Propertlied, LLC, party
of the sesond part, has fully paid the amount of the bid to the
party of the firat parc;

Now, therefere, ipn rconsideration of the premises and in
further consideration of the sum of Cne Hundred Thirty Thousand
Dollapa (5139,000.00) in hand paid to the party of the first
part by the party of the sscond part, receipt of which im hersby
fully acknowledged, ths party of the first part doea heraby
give, grant, bargain, gall, and convey wunte the party of the
sacond part, ite heirs and assigne, all ¢f the lut, tract, or
parcel of real astate in Waynesville Tewnship, Haywood County,
North Carclina, and being more particularly ©bounded and
described as follows:

SEE ATTACHED SCHERULE “A"

For more partiecular description, see deed from Clyde
Savings and Loan Associaktion te T. G, Henfield, recorded in Deed
Book 276, page 601, lass puk conveyances Deed Book 277, page 304
and Deed Book 410, page B2 in the Office of the Register of
Deedes of Haywosd Ceunty, Parcel HNumber B8605-82-2328, 6.020
acrea, Waynesville Townahip.

SUBJECST TO the Declaratisn of Ferpstual Land Use
Reptrictions agtached harato as Exhibhit “Bv.

To have and to hold the above-described premises and all
privileges and appurtentncss thersunto appertaining, to the
party of the second part, his heirs and assigns, to their only
use and behoof forever free and clear of all encumbrancas except
£11 sutstanding ciery and sesunty tax=s and all larcal improvement
AugEgaments Agminat the above-described property not included in

the judgment in the above-sntitled cause in as full snd smple

manner as the party of the first part is authorized and 12

empoweked Lo cohvey the same; AMY R. MUR
L] I

_ REGISTER OF DEEDS
CERTIFIED HAYWOOD COUNTY COURTHOUSE

TRUE COPY 215N, MAINST.
WAYNESVILLE, N
bﬂ:f?\lnmnﬁv\%l Z;E?Esiﬂn|



BX 3516 PG 2052

Inst % 362602 Book 516 Pages 2052
In witness wharecf, the party of the first part has

hereunte wseb his hand and se tha and year above
written.

Sheriff

State of North Caralina
County of Haywood

I, e . notary public in and for
the county of Haywood, do heraby certify that R. T. Alexander,
Sherif! of Haywood County personally appeared LeZore me this day
and acknowledged the due execution of the !nregcing desd an his
or her own act and deed,

Witneas my hand and offieclal seal, this ,'_“? day of March,

2062.
. A
Norglry Public
.,,n""'mm”’
My commission expirem: %@dﬁg (f ‘}EF.

Stata of North Cardtrm, Harywood Counly
Tha Fariping Confoutels) of JANICE CORN NP
fn (e Corified b be Correst.
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PBEGINNING on & stake in the Westerly margin of Richland Avenus in the Town of
Hazelwand, spid sinke being st the Southeasterly comer af the Allen=Siler lot and
formerly comer of the J.P, Scates lot, and runs thenes South 7 deg. 30 min. East with the -
margin of Richland Avenue 915 fest to & stake; (henee Soulh & deg. 45 min. West, 3§ fest
to @ stake: thence South 24 deg. West, 53 fet to a stake, McKay's comer, thenea South
20 deg. Weat, E0 Foet to u stake; McKay comer in Winchester old line; thence South 34
deg. Esst, 128 foet to & box elder; thence South 43 deg. Zast, 164 feet to 2 sycamors,
comer of lot formerly owned by L. Seates; thence with the L. Scates line, South 88 deg.
30 min, Went, 550 feet 1o the Easterly rail of » tpur track of the Southera Railroad; thence
with said Ensterly rail in » Northerly direction to (he intersection of the main line of said
railrasd, and with 3aid Easterly ruil of the main line of s8id railrosd s total distance of
1275 fect 10 & slake af the Southwesterly comar of the Allen-Siler lot; thence with the line
 of said ot in an Easterly direction 170 feet to the BEGINNING, eontaining Twelve (12)
ACres, MOrS or 1866,

SAVE AND EXCEPT the parcel of Jund granted and conveyed from T, G. Benfield to J.
H. Sawyer by that certain deed dated October 7, 1975, and recorded in Bogk 277, page
304, in the Haywood County Public Registry, end more particularly described as foilows:

BEGTNNING at a steke in the northerly margin of Seates Strest where it intersects with
the eastern 1eil of the spur fine of the Southem Railway tracks and runs thence with the
easternmost el of the spor line end of the main line of the Southem Rallway thres {1y
calls 31 follows: Norh $ deg. 02 min, Bast, 95.19 feet, North 8 deg. 4% min. East, 115.17
feet, and North 13 dug, 15 min, Bast, 426.82 feet; thenoe leaving the railway South 76
deg, 4% min. East, 181.40 feet (passing through iron posts at 80.00 feet and 160,60 feet
Tespectively) to the center of @ creek; thence with the center of the croek seven (T) calls as
follows: South 21 deg. 25 min. Bast, 141,33 feet ta a point (which is offset Nosth 54 deg.
32 min. East, 12.40 feet fram an iron stake), South 23 deg. 4¢ min. Eagt, 107.82 festto »
point (which is offsst North 25 deg. 24 min. East, 13.70 feet from 4z iron stake), South
35 deg. 13 min. East, 75.26 feet te a point dirextly beneath the center wire of the Carolina
Power & Light Company Righ voltage line (which point is offset North 82 deg. 40 min,
Ess!, 13,70 foet from an iron slake), South | deg. 57 min. East, 735,55 feet to a point
(which point i offset South 53 deg. O7 min. East, 15.00 feet from an iron stake), South
31 deg. 47 min. East, 67.18 feet to a point (which is offset North 27 deg, 32 min. East,
12.00 feel from an izon stake), South 53 deg. 53 min. Engt, 88.24 foot to & point (which is
offset North 73 deg. 00 min, East, 10.00 feet Gom an iron stake), and South 39 dog, §9
min, East, 120,55 foet 1 & point on the bridge where Scates Street crosses seid craek;
thence with the aorihert msrgin of Scates Street South 8§ deg. 30 min, Wast, 628.45 feet
10 the BEGINNING &nd containing 5,257 acres as per survey and plat of Gordon K.
Siebbing & Assoc, daled September, 1975, emitled “Property of Tam Benlield,
Waynesvills Tawnship, Haywood County.”
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DECLARATION OF PERPETUAL LAND USE RESTRICTIONS

Penfield Industries Superfund Site,
Haywood County, North Caroliza

This Declaration is part of 8 Remedial Action Plan for the Benfleld Industries Superfund
Site (hereinafisr referred to as the "Site') that hag been approved by the Secrstary of the
North Careline Department of Environment and Natural rescurces (or its successer in
function), or hiser delegate, a8 authorized by NCGS Sectien 130A-310.3 (). The North
Carclina Department of Environment and Natural resources shall hereinafter be referred
to as “NCDENR." The authorily to place this Declaration on this property is provided
through North Caralina General Statules, Section 130A-110 through Section 130A-
3ol

For the purpase of pretecting public health and the environment, it is declared thal ail of
tbe real property deacribed on Schedule "A' be held, soid and conveyed subject to the
following perpetual Tand use restrictions, which shall run with the land; shali be binding
ot all parties having any right, titiz or interest in the sbove-described praperty or any part
thersaf, thejr heirs, successors and assigns; and shall, as provided in NCGS Seetion
1304-314.3 {f), e enlorceeble without regard 10 lack of privity of estate or contract, lack
of benefif to particutar land, or leck of any property imterest in particular land, These
restrictions shall continue in perpetuity and cannot be amended or eanceled unless and
until the Haywood County Register of Decds restlvas and records the wrilten
concurrence of the Secretary of NCDENR (or ite successor in funstion), or hisher
delegate.

A4
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EEREETUAL LAND USE RESTRICTIONS

# The Site may be mainieined 61 open space. “Open space” for purposes ¢f this restriction means an
wadeveloped, natural arca whete the sole human use shall be non-dermsl recreational activities such as biking,
nenning, hunting, fishing, and bird watching. The real property shall ngt be developed or utilized for residential
purposes, although this property can be developed either for commersial or industrial purposes,

» The 5ite may be used for any ahove-ground construction or other improvements (including, but not
limited ta, utilities, roads, and sidewalks}y. Wo alteration, disturbance, or removal ¢f the existing soil, landscepe
and contours shall ecour ather than erosion conirol messures spproved by NCDENR, except that additionsl
congtructien backfill may be brought to the site without a restriction 1o 1l heipht, If any Site sctivitics require
sxcavaling more tan @ foot below the existing surface, approval from the Superfind Section of NCDENR shall
be obtained. No on-sile activities shall ocour that will result in exposing the people to cither contaminants in the
soil or the grosnd water.

+ Any surface or underground water Jocatsd &t the Site within (he open space area shall got be used for
swirnming or e & source of potatle water,

+ The Site shall pot be used for mining, extraction of coel, oil, gas or any other ningrals or non-minerzal
gubstances.

» Mowing of vegelation and tree cutting is allowed on the Site,

ENFORCEMENT

The abave land use restrictions shell be enforced by any owner, operator, or other party responsible for the Site.
The above land use restrictions may alse be enforged hy NMCDENR through the remedies provided in NCGE
Chapter 1304, Artlele 1, Part 2 or by means of a civil action, and may also be enforesd by any unit of tocal
governmenl having jurisdiction over any part of 1he Site. Any attempl 10 candel this Deelarstion without the

‘voval of NCDENR or its successor in fanction shall constitute noncompliance with the Remedial Action

approved by NCDENR. for the Site, and shall be subject to enforcement by NCDENR to the full extent of
aw, Failure by any party requirad or ruthorized to enforce any of the shove restrictions shall in no event be

deemed 1 waiver of the right 1o do so thersafter as to the same violation or a5 10 one ocewrring prior or
subaequant thareta,

NOTICE

Hazardsus substances were storcd, released and/or disposed of nt the Site. Following is a deseriplion of
remedial action teken, or to be taken, at the Sile In order 1o protect publtic health and the environment,

The Remedial Action conducted at this Superfund site ogcwrred under the authority of vesied the Presidem of

the United States in the Comprehensive Environmentsl Response, Compensation, snd Liability Act of 1980, as
amended (“CERCLA™), 42 U.8.C. § $60i(a). This authoriiy was

A-S
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delegated (o the Administrator of U, §. Environmenta) Protection Agency (hereinafter “EPA™) on
Jenuary 23, 1987, by Executive Order 12580 (52 Fed. Reg. 2926, January 15, 1987), and was
further delegated to EPA Regional Administrators on Septamber 13, 1987, by EPA Delegation
No, 14-14-B and rc~delegeied 1o the Director, Waste Management Division, EPA Region 4 on
January 5, 1989, by Regional Delegation No, 8-14-A.

The objectives of the Remedial Action were specified in @ Juty 30, 1992 Record of Decision, a0
amendzd by & June 15, 1995 Record of Decision Amendmant, Specifically, the Remedial Action
consisted of:

v Congtruction of &n an-site lend treatment unlt (hersinafter “LTU} on which to trest the
contarninated soils. The LTU was bermed and lined to pratect the underlying soil irom
being contaminated during treutment. Following treatment of the 12ils end during the
dismantling of the LTU, the sulls beneath the lier of the LTU will be tested to eonfirm that
thase soils have not been adversely impacted,

« Soils eneoumersd during the construction of the LT that were contaminated with
peatachlorophencl above the performance standard were remnoved and dizposed of of f-site.

« Anunderground storags tank whs uncovered and removed.

+  All known contaminated soils (approximately 27,800 tons or 23,170 zubi¢ yards) were
excavated, seresned 10 remave the cobble, and transported to the LTU. The screened oil
was mixed with hay and manure and aranged in windrows in the LTU. This mixture was
asratsd via & track-hoe and kept moist. ‘The ¢obbies were steamed cleaned and retuimed 1o
the axcavation, The Lreated 3oils were also retumed to the excavation. Those soils that
schieved all the pecformance standards wers segregeted ot and used as the 1ap cover for
the excavation. ‘The rest of the s0il was replaced in the excavation. '

+ A groundwater extraction systam was installed 18 address centeminated groundwater, The
groundwater extraction system {ncludes two on-sils extaction wells, the necessary piping
end electrical connections, a 10,000 gallen above ground storage/equalization tank, and 4
discharge line 1o the City of Waynesville sewer system. Groundwater samples and
groundwater 1€¥¢1s will bz collested from up ta 33 monitoring weils/plezamaters. Theds
menitoring welly/pitzometers are 1o¢ated on and off slte. Groundwater sumples are being
collectad to track the quality of the groundwaier and groundwater 1evels are being
measured to avaluate the effectiveness of hydraulic centro! established by the groundwater
extraciion system, ’

«  As required by Secticn 121(c) of the CERCLA, as emended by the Superfund Amendments
and Reauthorization Act (SARA) of 1986, Five-Year reviews of the Remedial Action will
oecur untii the leveis of contamination in the groundwaier drop 10 or below the

~ performance standerds specified in the 1992 Record of Decision. :

HAZARDOUS SUBSTANCES REMAIN ON THE SITE, BUT ARE NOT A DANGER TO
PUBLIC HEALTH AND THE ENVIRONMENT, PROVIDED THAT THE ABOVE

A6
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RESTRICTICMS, AND ANY OTHER MEASURES REQUIRED BY NCDENR, ARE
STRICTLY COMPLIED WITH. In additicn to this Declaretion, B Notice of Inactive
Hazardous Substances or Waste Disposal Site, constituting & survsy plat identifving the
type, location and quantity of hazardous substances remaining on the Site and approved
by NCDENR pursvent fo NCGS Section 130-A4-310.8 shall be recorded at the Haywood
Repister of Decds Office.

EUTURE SALES, LEASES, CONVEVANCES
AND TRANSFERS

When sny pertion of the $Silc is sold, leased, conveyed or transferred, pursuant to NCGS
Saction 130-A-310.5 () the deed or pther instrurment of transfer shall contain in the
deseription section, in ne smaller type than that used in the body of the deed or
inatrumment, o statement that the above-described czal propeny has beanused asa
hazardous substance ot weste dispoza] sife and a reference by book and page to the
recordation of the Nefice of Inactive Hazardous Substance or Weste Disposal Site
referenced in the preceding paragraph above,

AT
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Appandix B - O&M Monitoring Data (1891 - October 2002)
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APPENDIX B2

OCTOBER 2002 SUBSURFACE 50IL SAMPLING RESULTS
Benfield Industries Site - YWayneavllle, North Caralina

. 8B-3DUP !

Statian 1D 88-1 882 . s5B-3 554
Sample No. Remediation &34 632 | B33 ' gas . @35
Sampls 1D Level D1L34 D1L35 | D1l ' DML37 | Di1L3s
Sample Depth {feet) [um] 4.5 45 4.5 45 1. 4
Date Samplad 10/30/02 | 10/30/02 ;| 10/30/02 | 10/30/02 | 10/30/02
VOLATILE ORGANIC COMPOUNDS (Concentrations in pg/kg)
None Detected
SEMIVOLATILE ORGANIC COMPOUNDS (Concantrations In pglkg)
2-Methyinaphihalens NA 370U ¢ 380U | 804 | 424 | 380U
Acenaphthene NA, 41J |, 380U 48J |, 44J | 414
Acanaphthyians NA 52J | 42 B5J | 454 | 42
Anthracene NA 180J | 130J 180J | 1800 © B8J
Banzo{alanthracens 800 1700 T 140 M0J | 180J i 160
Benzo{ajpyrene 300 b wd300 ] 2800 [oasl0ied . 3BO0%:| 250
Benzo{bYluoranthene 1,800 340 230 J 510 Mol 1 210
Benzo(ghi)paryiene NA 190 J 100 J 120J 150J | 1704
Benzolk)flucranthens 1,800 340 J 2304 410 300J T 180
Bis (2-sthylhexyl) phihalats NA 890 780 T 880 740 - 640
Chrysene 2,800 310J [ 250J) - 450 370 196 J
Dibenzo{ahjanthracene NA 88 J b4 ' 784 B4 J 55 J
Dibenzafuran NA 56 J 45J) 1 74J | §3J 53.J
Di-n-butyiphthalate NA 4] 360 Lt ES0 ! 480 J80 U
Fluoranthene NA 400 260 J 550 | 370U | 330
Fiuorene NA 45J | 30U [ 49J ! 350J 1 380U
Indeno (1,2,3-cd) pyrans NA 370 ! 280 370 | 3004 ;i 310
Naphthalane 10,004 48J | 58 75J - 70J &0
Phenanthrane NA 200J 170 2400 | 2404 . MG
Pyrans NA, 3100 | 2204 660 . 300) ' 270.
TOTAL METALS {Concenirations In mgikg)
Aluminum NA, 17,000 16,000 | 15,000 | 16,000 | 14.000
Berium NA FEL 230 210 220 190
Beryllium NA. 0.48 0.50 D42 1 D38 | 048
Calglum NA, 5,000 2,300 1800 1,800 ¢ 2800
Chromium MA, 40 73 Az ' a4 a5
Cobalt NA 13 14 12 13 12
Copper NA, 4B T4 4z E2 38
Iron MA 29,000 27000 | 25000 | 28000 ' 28000
Lead NA, 30 3 26 . 28 . 40
Magnesium NA 6,700 7,000 8300 ., 6800 5,500
Mangensse NA 3r7e 350 310 320 T 3D
Nicke! NA& 23 36 17 I 18 b a7
Potassium NA 5400 ' 5700 5,300 £100 | 3800
Selenium NA 14J ! 124 144 0e0R | 1.2J
Sodlum MNA 460 ' 430 | 420 | 430 ; 380
Thalilum NA 25 | 23J  24R 324 | 35
Vanadium NA B0 | 48 . 45 7 ] 4
Zing NA 1104 | 1304 | 110 0) | 110

Sourca: Mountain Envirpnmental Services {2003)

2.

The value shown |5 the minimum quantitation limit,

U - Indicates that the paramatar was analyzed but not.detectad.

. J - Indicates en asiimated value

. R -Indicates a rejactad valué

. Only compounds gelegted were included in this table.
. NA = Not Anatyzed or Not Applicabla,

n b
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AFPENDIX B2 _
OCTOBER 2002 SURFACE WATER SAMPLING RESULTS
Benfleld Industries Site - Waynagvllle, North Carpling

Station 1D WA | SwW2 | SW-2D0UP | SW-3 |
Sampie No. Bereening 636 | 638 1 853 & 842
Sampls ID Critaria D1L3a DiLd1 | Dil42 21045
Date Sampled 1 tuph) 10/31/02 [ 103102 1 +0v31/02 | 40s31/02
VOLATILE QRGANIC COMPOUNDS {Concantrations In pg/L}
_ None Detacted
SEMIVOLATILE DRGANIC COMPDUNDS (Concentratlons Ih ugiL)
None Delactied
TOTAL METALS [Concantrations In uglL)

Alurninurm NA 140 U 240 110U [ 180U
Barlum 1,600 24 25 23 i 25
Calcium NA 4,500 5,100 4800 ) 4,800
Copper _ MNA .00 1.4 10U |1 62R
Iron NA. 250 ago 210 | 2804
Mag nealum Na, 1,600 1,700 1,600 _ | 1500
Mangsnese £0 22 21 18 i 16
Patasalum NA 1,800 1,700 1,500 1,400 |
Sodlumn N, 24000 | 3,500 3400d | 3,200
Zinc W, 50J | 5% 584 | 6.8J

SoUrce; MOUMEin ENVironmeniel Services (2003)

‘=ShiteuTRI Higand SoraeRihaiialia Baateo TR |
-=Screaning criteria from 1982 ROD fLUSERA, 1892).
U= parameter was analyzed but not detected,

Tha value shown is tha mirimum quantitation limil.
—Jwpgtimatad vaiug.
=R = rejacted valua.
—~Qnly carmpounds detectad ware inciuded in this table.
—MA = Not Analyzad ar Not Applicable.



APPENDIX B4
SUMMARY OF OCTOBER 2002 SEDIMENT SAMPLING RESULTS
Benfield industries Site - Waynesville, North Caralina

Station 1B Sereening | SD-1 | 8D-2 - SD-20UF | SO-3 |
Sample Na. Criteria 37 | 8B40 641 . 643
Sample IO {mp/kg) DiL4a) i Di1l4a DiL4d |, D1L4E
Date Sampled ER-UER.-M | 10/31/02 | 10/31/62°] 10/31/02 ° 10/31/02
VOLATILE ORGANIC COMPOUNDS (Concentrations In pgikg)
Toluene 13U ] 2d | 24 [ 4J
SEMIVOLATILE DRGANIC COMPOUNDS (Concantrations In ppik
Anthracene 85/a80 53J [ 48} U430 b 670U
Benzol{alanthracena 230/1600 130 ' 1804J [ I B4
Benzo(a)pyrena 400/2500 120J ¢ 1504 ' 8oJ 1 83)
Benzo{b)Aueranthena NA 1200 0 1704 g4 J EEE
Berzo{ghiparyiensa NA 85 J BaJ B0 J . B4
Benzo{k)fiupranthana NA 130J 160 J 28 . 130
Carbazole NA 420 U 47 J 430U 570U
Caprolagtam NA 130 J 430U 430 U E70 U
Chrysene 4002800 160 | 200J | 120 140 J
Flugranihens BOL/3B00 300 | 460 170 .J 200 J
inceno (1,2,3-cd) pyrene NA p1J | 88J | B0 B5J |
Pentachlorophencl NA 4500 | 100U 100U | 1400 U
Phenanthrane 226/1380 5. 528080 335 200 1 - B3 J | g4
Pyrene — | 350/2200 | 280J 300971  i800 | 230
TOTAL METALS {bnncentratlons in mp/kp)
Aluminum NA 7,400 20 ODG : 9,900 ; 15,000 |
Barlum MA gd 180
Barylium NA D26 U 0 49 27 L0
Calcium NA 480 2.200 740 © 1,300
Chromium NA 22 42 ¢ 38 T a3 |
Cobalt NA BSU ; 15 1 75U 11
Copper 70/380 13 , B2 | 12 25 ]
lran NA 16,000 T 32000 ; 16000 | 24000
Lead 35/110 1 1 31 ] 11 P20
Magnesium NA an | 76800 ] 4600 8.000__
Manganese NA 200 380 | 140 -
Nicke! 30/50 7.1 23 LK ! 14
Fotassium NA 2,400 6300 |, 2900 .' 3,800
Selanium NA 11R _, t2) o078y ' 18J
Sodivm NA 420 470 380 | 510
Thalllum NA 24R . a2 17R_| 25R
Vanadium NA 24 | 54 | 28 | 4G
Zing 120/270 BEJ | 1204 | BOJ  [-.120J0

Source. MoUniain Envircnmanial Services (2003)

Zghaded ¢all éans acraeniiig vellg éxodedad:
-.Screening criteria from 1982 ROD (USEPA 1‘992,1
U= paramater was analyzed but not detected.

The valua shown is the minimum quantitation limit.

-J=egtimeied value.
=R = rejected valuea.

~Only compounds detectad were Includad in this table.
~NA = Nol Analyzed or Mot Applicable,

B-24
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Tanuary 16, 2003

SUBJECT: Technical Review Comments for the Benfield Superfund Site,
Waynesville, NC (03-R04-002)

FROM: David §. Burden, Ph.D., Direcler /5/
Ground-Wates Technical Support Center

TO: Jon Bornholm, RPM
U.5. EPA Region 4

Per your request, the following are technical review comments and recommendations
regarding review of the ground-water extraction system at the Benfield Superfund Site in
Waynesville, NC. Several supporting documents were supplied 1o assist in the review, and per
your réquest, lwo primary questions were addressed: 1) Is or will the current ground-water
extraction system accomplish the goal of capturing and removing the plume?; and 2) If nol, what
modifications need to be made to improve the system? The review was conducted by Mi, Mark
Padduck, Robert Dover, and Dr. Hai Shan of the Dynamac Corporation., with my oversight.

_ Dynamac is a contractor for EPA's Ground-Water Technical Support Center. I have reviewed
their comments and concur with them, If upon review of these comments, you have any

questions, please contact me al your convenience.

General Comments

It is stipulated in the site’s Recerd of Decision (ROD), that ameng ather things, the
remedy includes extraction of contaminated ground water via extraction wells within and at the
periphery of the plume. The November 18, 1994 Preliminary Design Report for the site also
states “che goat during ground-water extraction will be ta maximize pumpage from the extraction
wells allowed by both the aguifer system and the extraction well system, so that plume removal

will occur a5 quickly as possible.”

Based on the data provided, the current ground-water extraclion system appears to be
provitding Jimited hydraulic contzinment for the portion of the plume(s) remaining on-gite.
Review of the provided data also indicates the cument extraction well configurations are not
adeguate for the efficient and cxpeditious remaval of the remaining on-sile conluminant plume
mass. The axtraction wells are sereened deeper than the main plume mass, which allows the
removal of a relatively laree volume of “clean” ground water from the deeper saprolite unit,
varsus a concentrated effort to remave the resmaining main plumne mass identificd in the shallow
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allavium at the site, namely in the vicinity of mesitoring wells MWOI5SH and MWO07SH. Duc to
the inedequate design of the extraction system, it will be difficult, if not impessible, to
substantially enhance the remcval of some contaminants remaining in the shallow alluvium
aquifer simply through operating the current extraction sysiem at the current pumping rates (or by
increased pumping retes). The easy adsorption of PAHSs by aquifer solid marerials, as well as the
differences in hydraulic conductivitics between the alluvium and saprolite, may limit the
transport of these contarninants to the extraction wells. There are other cencerns as well, such as
ths increesing organic concentrations in moniterng well MWO3SH, and its proxima) distance to
Browning Branch, which are also addressed in the subsequent sections of this memorandum.

The following general comments/conclusions are proirided based on the review of provided data:

1.

The potentometric data do not indicate thar the plume is being substantially contained or
captured. The February 2002 monitoring report states that the closed contows on the
potentiometric map (Figure 2) indicate “some measure” of containment af the plume.
While we agree that limited comtainment of the plume(s) may be occurring within the
vicinity of the extraction wells, total plume contzinment is probably not oceurring s 2
result of the extraction sysiem's operation,

Several problems exist with the presentation of water level data in Figure 2 to determine
whether the extraction system is capturing the plume. First, the only water level
measuremnents which show any substaniial depression in the potentiomerric surface are
the measurements in the extraction wells themselves. However, extraction wells should
be avoided for creating water level maps. If the hydraulic head from an extraction well is
used, the assumptions are that the flow is horizontal and the efficiency of the well is
known for the given pumping rate. [n some casss, assumplions and estimates can be used
to make corrections of water levels in extraction wells - this was not done in this case. In
peneral, the potentiometric surface should be measured in wells and piezometers
surrounding, and in close proximity 10, the exwaction wells, but not from the exuaction
wells themselves,

If the two extraction well data points are eliminated from Figure 2, the other measuning
points show little or no depression of the potenti ometric surface. For instance, the pre-
rernediation water level presented for well MW.035H (the most contaminated well, near
EX-03) in the Preliminary Design Report is about 2,719 feet. The data point for the same
well in February 2002, after almost 2 full year of operation of the system, was 2,713.5.
This represents a reduction of about 3.5 feet that may be due to a cone of depression
surrounding EX-03, However, the reduction of 3.5 feet is well within the natural
variatioh reported for the area, and could easily have been caused by natural seasonal
varigtions or drought conditions, Even if the reduction in this well is entirely due 0 2
cone of depressicn around EX-03, it is 2 relatively small reduction for a well locared
within 100 feet of the extraction well, showing a very limited area of depression.

C.2
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Based on above analysis, it is clear that capture zone analysis for the extraction wells is
necessary at the site. This type of analysit will provide information which can be used to
increase the efficiency of the extraction wells, The caprure zone of an extraction well is
the portien of the subsurface containing ground water that actually dischatges to the well
To prevent the plume from excaping beyond the extraction wells, the capfure zone must
be Jarge enough so that the proposed entire contaminant area can be contained. It should
be emphasized that Figure 2 only thows the zohe of influencs by the extraction wells.
The cepture zone of 2 well is not coincident with jts drawdown zone of influence. The
exteqt of the influence zone depends largely on ransmissivity and pumping rate.
However, the dimensions of the caprure zone depend on the natural hydraulic gradient, as
well as pumping rate and transmissivity. Relatively high narural hydraulic gradients result
in narrow capture zones that do not extend far enough in the downgradient direction. To
prove the cffectiveness of the containment capture zone, an analysis should be conducted,
and well Jocation and pumping rates should be optimized, based on moenitoring hydraulic
heads and flow rates during operation of the extraction system. The concepiual model
refinement through monitoring of the system operation i an essential procedure that can
Jead ta effective design and operation of the extraction system. The capture 2one analysis
to0] and procedures can be referenced in Design Guideline Jor Conventional Pump-and
Treat Systems (EPA/S40/8.97/504, September 1997).

The report's reference to “ciosed contours™ a6 evidence of containment of the plume is
misjeading. Removal of water in an extraction well at a rate exceeding the natural
ground-water flow rate toward that well will always generate a “closure” of zome
contours, depending on the contowr interval used. In erder o evaluate whether the
extraction sysiem is cffectively containing the plame, closure of some contoure is not
enough - the closure must be shown 1o extend beyond the boundaries of the plume,
showing a reversal of flow directions and wransport of the plume toward the extraction
well. Closure of contours in a limited arca near the exwraction well is to be expected, bur
has no implications for the effect of the well on the piume 2s a whale.

i

The June 27 memo by Mountain Envitonmental stated evidence for the jnefficient
operation of the system was based on low concentrations identified in the extraction wells
completed in the saprolite unit versus the high contaminant concentrations identified in
adjacent monitoring wells completed in the aliuvial aquifer. The most recent ground-
water monitoring cata provided supports this statement, and indicates ground-water
impact above regulatory concem in the vicinity of lluvial monitoring wells MWO3SH,
MWO05SH, and MWO7SH. The most recent ground-water quality data collected from the
saprolite extraction wells EXT02 and EXT03 indicates these deeper wells contained low-
Jevel quantitiss of organic contaminants, The provided data support the conclusion that
the two extraction wells are not edequately capturing and removing the main plume
conlaminant fnass a8 intended.

The provided data indicate the main contaminant mass occurs near the ground-water
interface down 1o a depth of about 20 f1 or Jess, and is associnted with the shallow
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alluvium beneath the site. The two ground-water extraction wells are screened at deeper
depths (16.510 26.5 f1 bgs for EXTO3, and 23 to 33 f1 bgs for EXTO2} within the
underlying saprolite unit. Although the alluvium and saprolite units are reportedly
hydraulically connected, the saprolite unit has historically displaysd relatively low
concentrations of orgasic contmminants. The monitoring data suggests a large pertion of
the recovered ground water is criginating from the deeper saprolite urat, while only 2
fimited portion of the ‘impacted” ground water from the upper alluvium unit is being
caplured by the ground-water extraction wells.

The June 27 memo implies that the reason for the ineffectiveness of plume mass recovery
is the placement of extraction wells in a hydrogeologic unit (saprolite) below the most
contaminated unit (alluvium). The real problem is not the verical diffsrance between the
extraction wells and the plume; it is the differencs in hydraulic conductivity batween the
saprolite and alluviem. If the saprolite had a similar conductivity to the alluviom, then
axtraction from the base of the combined system would be sufficient to drain the ground
water from both units. The allavial water would sirnply flow downwards, by gravity,
vowards the extraction well sereen, However, because the alluvium has much higher
conduciivity than the saprolite, it is much casier for the shallow, contatninaled ground
water 1o flow horizontally within the alluvium than vertically into the saprolite.
Therefare, the extraction system is not capturing the shallow ground water, as scen in
Figure 2. We agree with the solution to this problem recommended in Mountain
Environmental’s June 27 mamo. Additional extraction wells or recovery trenches would
need to be installed within the alluvium to capture the shallow contaminated ground
water.

4. We als0 have some concemns regarding surface water quality asseciated with Browning
Branch. Based on the data provided, the last ime this surface water feature was sampled
was in the early 1990's as part of the 1994 Prelirinary Design Repont. MWO3SH,

.........

sityated approximately 70 fi east of Browning Branch, has consjstently dispiayed organic
compounds that are of regulatory concem, and cumulative ground-water menitoring data
or this well indicate an increase if 55the of these camponnds since 1994. AlthGugh
potentiometric daa indicate ground-warer flow at the site In & nortv/northwest direction, a
portion of the on-site plurme(s), particularly near MWO3ISH, could also be in
communication with surface water associated with Browning Branch. There are
currently né other monitoring wells bétweén MW03SH and Browning Brasch to clearly
delineate this margin of the plume 1 acceptable regulatory levels, which indicates the
nead Tor Turher assessment (e.g., installation of additional menitor wells) to better
delineate the west margin of the plume in the vicinity of MWO3SH, and possibly in the
vicinity of MWO7SH. The additional wells would also provide 3 means of
confirming/monitoring the effectiveness of the ground-water pump and treat system in
containing the plume(s) in these areas. This assessment/monitoring activiry conld
possibly also be atgmented by periodic sampling along the hyporheic zone
(groundwater/surface water inlerface) usiag piezometers and/or surfage water sampling 10
confirm whether or not organi¢ compounds are discharging into Browning Branch
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through ground water.

5. On Pege 2 of the Pebruary, 2002 monitoring report, 2 comparnson is made befween
current contaminant concentrations {2001 and 2002) versus pre-remedial contarminant
concentrations identifisd during sampling events in 1591 and 1954, If this is all the data
rhat exists, then a comparison can be done, but should be qualified with a statement that
the intervening time gap of seven years between samples makes comparisons highly -
guestionzble. Ideally, samples should have been ¢ollecied and analyzed shordy before the
initiation of ground-water extraction, and should be the primary benchmark for
comparisons (o evaluate sysiem effectivenass. If mote recent data exist, these should be
presented in future reports.

In the future, more data sets (¢ g., gronnd-water monitoring avents) will have to be
collected in order 10 adequately determiné long-term trends relating to ground-water
quality and remedial progress at the site. Based on the monitoring data that have been
collected thus far, we are in agreement that overall ground-water quatity has improved
beneath most portions of the site since 1994, However, this is mest likely in response to
weatment.of source area soils at the site and cannot be accurately correlated to operation
of the ground-watey extraction sysiem. The one arca that is the exceplion is situated in
the vicinity of MWO3SH. Organic compounds in this arca have display=d an increase
since monitoring began in 1994. The increase of these compounds could be in response
to plume movement/migration associated with pround-water extraction at EXTO03.
Although this extraction well may be captering a portion of this plume, it does nor appear
1o be capturing & large volume of [he increasing contaminant mass within this area.

6. On Page 2, the February, 2002 monnosing report stales that elevaled iron concentrations
within the plume may indicate natyral ancnuetion of contaminants. This statement is
highly questionable, Elcvated iron concentrations within the plume may also indicats a
release of dissolved iron from the wasie source. If information exists within the literature
suggesting that elevated iton concentrations indicatc natural attenuation of organic
contaminants, that information should be presented in the report. In addition, although
indicators of various kinds may be used to indicate whether natural altcnuation processes
are likely al 2 site, only data showing decreasing contaminant concentrations can be used
1o demonstrale whether these processes are actually occurring, or are occurTing at a rate
fast enough 10 achieve the goals of the remedial activity. -

7. In future monitoring reports, several means of presenting data can be vsed to assist
reviewers in determining whether the systerm is operaung effectively, The current
monitoring report presents s table of Historical Ground Water Analytical Results (Table
33, which is useful, but could be impraved. One noted problem is that it appears to be
incomplete. The August 23 EPA Reglon 4 memo states that EPA approved the

elimination of one extraction welj based on analytical data from samples collected in

October 2000, Table 3, which lists historical ground-water data, does not list any results
for samples collected in October 2000. While it it good that the repont presents historical
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data that can be used to help assess the effectiveness of the system, it should present atl of
the existing historical data, not just a few selected datg points.

In addition, instead of simply presenting histarical data in a wble, the rapost should
present time-plots of the concantrations of major contaminants on 2 well-by-well basis.
This would provide a visual presentation of any increasing or decreasing concentration
\rends that may indicate the effectivencss of the system. Finally, the analytical data
should alse be presented in the form of isoconceniralicn maps for selected major

contaminants. These maps, presentéd over time, wil] allow Teviewers 10 observe the
shrinkage, growth, and/or movement of the plumne.

The monitoring reports should include summaries of the volume of water produced by the
system (preferably on 2 dajly basis), at least monthly sample results from the effluent,
estimates of the volume of mass of contaminants captured by the system, and
precipilation data from a nearby weather station. If the system is effective, these data will
demonstrate this to Agency reviewers by showing an actual increase in the mass of
contaminantt removed, and (hopefully) & gradual reduction in the mass of contaminants
removed over lime, Cotnparisen of the daily wster production data with precipilation
data will allow evaluation of the impact that precipitation has on ground-water flow in the
system, as well zs possible flushing of contaminants from the soi]. Finally, these data
may identify modifications that can be made in pumping times and rates, pump répair, or
other factors, that can optimize the sysiem.

Detailed Comments 2nd Notes

Review of tables and figures presented in the Ground-Water Moniioring Repor -

February 2002 indicates there ase discrepancies in data reporting for the February 2002 ground-
water monitoring event. These discrepancies make it confusing to the reades and should be
edited for comrectness in future ground-water moniloring reports. The discrepancies noted are as

follows:
MWO3SH
/
1. Table 2 and Figure 3 report a chrysene concentration of 380 ) 4 g/L while a chrysene
concentration is hot reported in Table 3.
vy
2. Table 2 and Figure 3 report a dibenzofuran concentration of 1,300 pgfl, while a
dibenzofuran concentration of 386 J is listed in Table 3,
3 Table 2 and Figure 3 do not indicate the presence of di-n-butylphthalace, while Table 3

lists thie compound at a concentration of 1,860 pg/L-
i
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MWOSSH .
Ve b
4, Table 2 and Figure 3 list a carbazole concentration of 54 pg/L while the presence of
chrysens is not indicated in these deta sources. Table 3 pn the other hand, lists a chrysene
concentration of 5 J ug/L, but daes not indicate the presence of carbazole. This will be

impenant in clarifying since there is an MCL of 0.2 pg/L for chrysene, while there is not
an MCL or NC $tate Ground-Water Standard for carbazole.

Canclusions and Recommendations

Based on the data provided, operation of the curent system configuration appears o be
providing limited containment of the remaining portions of the crganic plume(s), dut does not
appear to be functioning in & manner that is achieving site cleanup through removal of the main
plume mass, Because of this, the following recommendations are being made to assistin
pvercoming these problems:

A} Installotion and Tie-In of Addirional Shaliow Exrracrion Wells.

We are in agreement with the June 2002 mernorandum that suggested the installation of
additional shallow ground-water extraction wells in the vicinity of MWGC3SH and MWO7SH. A
sapture zone analysis should also be conducted in order to aid in the decision-making process
ragarding placement of additional extraction wells, and to improve the efficiency of the
extraction system. These new extraction wells would need 10 be completed 1o a maximum depth
of 20 ft bgs, with a screenzd interval oecurring from total depth 1o across the water table. This
option would provide the most cosi- and time-effective means of promoting removal of
remaining plume. This option would, however, require extra capital costs in order to install the
new shallow extraction wells, tie-in into the current ground-water exiraction system piping,
purchase and install additional submersible pumps and associated well-head insrumentation, and
modify the existing ground-water pump control system. '

B) Increasing the Pumping Rate of the Two Extraction Wells

Increasing the purmping rarc of the existing extraction wells to a point where the wells are
pumped dry on an almost continual basis would result in de-watering of the saprolite unir in the
vieinity of the two extraction wells, This could also promote the downward migration of
impacted ground watér to the extraction well inlets. An advantage of deing this would be
possible enhancement of contaminant mass recavery wirthout major modifications to the current
extraction well configurations.

Disadvantages would include ar increased volume m recovered ground water, and
downward migration of the contaminant plume into portions of the aquifer that may have been
previously un-impacted. In addition, increases in pumping rates for the extraction wells may
have limited capability to enhance recovery of cenain PAH coniaminants detected in the shallow
alluvial aquifer, such as anthracene, benzo{a)pyrens, chrysene, fluoranthene, pyrene, ete. These 3

oy}
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- (or more) rings PAHs commonly have 8 very iow solubility in water and can be easily absorbed
by aguifer media before reaching the exwraction wells, thereby limiting the cffsctiveness of plume
mags recovery. Another potential dizadvantage is the effectiveness that this approach might have
due to the lower hydrsulic conductivity of the saprolite unit which could liit the downward
ruigration of the contaminant plume from the more conductive alluvium.

C) Installarion of @ Ground-Water Extraction Trench

Installation of ground-water extraction trenches would provide an sfficient means of
recovering impacted ground water and restoring ground-water quality in a fairly short ime
period. This option, however, would be the most costly to implement, and there would be
engineering obstacles that would need to be overcome. The most notable would be trenching to
sufficient depth in water-Jaden alluvial sediment that could be in-cohesive and prone to
sloughing and cave-ins, Another consideration would be gameration and disposal of s0il
eriginating from trenching activities. Additional capital costs such as recovery wells within the
wench(es), and necessary cquipment installstion/system modifications {alsc described for
installation of the shallow extraction wells) would also have to be included 1o complete this task.

One additional option that could be considered in reducing the remaining plume mass in
lieu of system moditications would include the use of a poriable high vacuum rmulti-phase
extraction (HVME, or dual-phase recovery) system, This could possibly be achieved by
periodically utilizing 2 portable system (e.5. vacuum truck or portable liguid ring pump) capatle
of pulling sufficient vacuum to remove both impacied ground water and soil pas vapors from
MWO3SH and MWO7SH . The recoversd ground water could be transferred to the weatment
system, or if necessary, transported off-sit for weawment/disposal. The captured soil gas vapors
conld undesgo off-gas treatment utilizing » portable catalynic oxidizer. This option could aid in
the expedited remnoval of the remaining plume mass that is associated with the areas summounding
MWO03SH and MWO7SH, and would not require the necessary capital ¢osts 1o modify the current
ground-water extraction system.

ce Rich Steimle (5102G)
John M. Cunningham (5204G)
Kay Wischkiemper, Region 4
Felicia Barnett, Region 4
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Photograph 1 - Extraction Well EXT02, Notice newly repaired concrete and installed freeze protection.
The well housing is secured by a wing nut but is left unlocked,

Photograph 2 — Holding Tank and Containment Structure. The property owner recently installed the fence
surrounding the tank, A lock securea the gate,
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Photograph 3 — Discharge point from Holding Tank to City of Waynesville's POTW. Notice the insulation
arpund the piping, this was added after the lines were damaged during s hard freeze. The discharge peint is
inside the fence surrounding the holding tank.

Photograph 4 -~ Piszometer PZOSA with residence along Riverbend Street in the background. ‘This
piczomeicr is Jocked, but piszomeaters and wells at the site were not.



Photograph 5 - Manitoring Wells MW03 and MW03S8H. The pile of branches and logs are the result of
the property awner removing the old water tower that was located on the Sites wesiern perimeter. 1t was
during the removal of the water tower that the perimeter fence in this area was damaged and removed.

STRRENN

Photoegraph 6 — View of the Site looking south, The well cluster in the foreground is MW07SH and
MWQ7S, The area just south of this well cluster is where soils not meeting the treatment performance
standards were buried. The area behind the parked trailers is the approximets location if the proposed
* Vocatonal Technical Training Center.



Photograph 7 - Photogreph facing northweet showing monitoring well pair MWO?SH and MWO07S. Notice
the perimeter fencing i the background. Similsr fencing in the vicinity of MW03§ and MWO3SH was
tqocked down and removed during the removal of the water tower.

Photograph 8 = Photograph ficing south in the vicinity of MW033 and MWO3SH. A ground scar is evident
in the middle of the picture. This is the area where the water tower fell and was cut up before removal from
the site.
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APPENDIX E
Site Inspection Checklist

I, SITE INFORMATION

Site name: Benefleld Date of {nepection: 3/26/03

Locatiot and Reglion: Waynesville, NC; EPA ID: NCD28 1026479

Region 4

Agency, office, or company leading the live-year Weather/iemperature: overcast, mild
review: {/SACE, Nashville District

Becky Terry, Doug Mullendore

Remedy Includes: (Check ali that apply)

) Landfill cover/containment O Monitored natural attenuation
O Access controls Groundwater containment
& Institutional confrols & Vertical barrier walls

O Groundwater pump and treetment
O Surface water collection and treatrment
O Other

Attachments: [ Inspection team roster aftached (See Report) O Site map attached

II. INTERYIEWS (Check all that apply)

1. O&M site manager David Traylor, Mountain Environmental Services, Civif Enginee 7 3/26/03

interviewed O at site & at office O by phone FPhone no. 828-456-5/89
Problems, suggestions; X Report attached

2. O&M stall
interviewed D at site @ at office O by phone Phonz no.
Problems, suggestions; X Report attached

3, Lo¢al regulatory authorfties and response agencies (i.c., State and Tribal offices, cmergency response
office, police department, office of public health or environmental health, 2oning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply.

Apency
Contact

MName Title Date Fhotie no.
Problems, suggestions; O Report attached

Apency
Condact

Name ' Title Date Phone no.
Problems; suggestions; O] Report antached




Agency

Contact
Name Titie Date Phone no,
Problems; suggestions; O Report attached
Agency
Cantact
Name Title Date Phone no.

Problems; suggestions; 00 Report atteched

4. Other interviews (optional) O Report attached,

George Marshall- Haywood Vocational Teck — President,

Fred Baker- POTW Town of Waynesville -

111, ON-SITE DOCUMENTS & RECORDS YERIFIED (Check all that apply)

L D&M Documents
E O&M manual [ Readily available [ Up to date ON/A
O Ag-built drawings O Readily available O Up o date O N/A
O Maimenance logs O Readily available O Up 1o date ONA
Remarks
0 & M well-documented, but O & M manual not up to date

2. Site-Specific Health and Safety Flan O Readily availeble [ Upto daie O N/A
[ Contingency plan/emergency respanse plan O Readily available O Up to date O NfA
Remarks
Worked under contraciors

3 0&M and OSHA Training Records [l Readily available ¥ Up to date O N/A
Remarks

Contractor holds O&M and OSHA Training Records

4, Permiig and Service Agreements
O Air discharge permit O Readily available O Uptodate O N/A
& Effluent discharge [E Readily available B Upto date O NA
[ Waaste disposal, POTW [El Readily available (21 Uptodate 0 N/A
0O Other permits O Readily available
OUptodate ONA '
Remarks POTW permit is on a volumetric basis (0.3 MGD)




5. Gas Generation Records 2 Readily available O Up to date B N/A
Remarks

6. Settlement Maonument Records [} Readily available 00 Up te dlatc N/A
Remarks

7. Groundwaier Monitoring Records (& Readily available 0 Up to date [3 N/A
Remarks

g Leacheate Extraction Records  [E Readily available T Up to date O N/A
Remarks

9. Discharge Complisnce Records
O Air O Readily available O Uprodate ONA
X Water {effluent) [ Readily available O Uptodate ON/A
Remarks

16 Dally Access/Security Logs O Readily available O Up to date & N/A
Remarks

IV. O&M COSTS

1. O &M Organization
O State in-house O Contracter for State
O PRP in-house O Contractor for PRP
O Fegeral Facility in-house O Contracior for Federal Facility
&) Other Coniractor for EPA

2. 0O&M Cost Records

& Readily available X Up to date
O Funding mechanism/agreement in place
Original O&M cost estimate  § 40,000 O Breakdown attached

Total annual cost by year for review periad if available

From 172002 To 272002 $4,128/month O Breakdown attached
Date Date Total cost

From 32002 To 3/2003 $2,500/month O Breakdown attached
Date Date Tota) cost

From Ta [] Breakdown attached
Dare Date Total cost .

From To O Breakdown agached
Date Date Total cost

From To O Breakdown attached

Dawe Date Tuatal cost




3 Unanticipated or Unususlly High O&M Costs During Review Perlod
Describe costs and reasons:
none

v. ACCESS AND INSTITUTIONAL CONTROLS [ Applicsble O N/A

A. Fencing
1, Fencing damaged Location shown on site map [E] Gates secured [ N/A
Remarks

B. Other Access Restrictions

L. Signs and ather security measures O Location shown on site map O N/A
Remarks
Signa posted

C. Institutional Controls (1Cs)

1. Implementation and enforeement
Site conditions imply 1Cs not properly implemented D Yes (& No [ N/A
Site conditions imply ICs not being fully enforced O Yes B No CIN/A

Type of monitoring (e.g., self-reporting, drive by) Onsite check/inspection of wells, and holding tank

Frequency 1/week

Responsiblie party/agency Mountain Environmental

Contact David Trayior Civil Engineer 828-455-3189
Name Title Phone no,

Reporting is up-to-date EYes ONo D N/A

Reports are verified by the Jead agency B Yes ONo O N/A

Specific requirements in deed or decision documents have been met & Yes O No ON/A
Violations have been reportad OYes ONe B NA
Other problems or suggestions: O Repart attached

z. Adequacy 1Ce are adequate T 1Cs are inadequate [I N/A
Remarks

D. General

1, Vandalism/trespassing O Location shown on site map & No vandalism evident

Remarks Some trespassing

2 Land use changes on site
Remasks Property owner proposes to deveiop southerly end of property for Vecational Tech Training
Center (45,0003 )

L Land use changes off sits
Remarks no

vI. GENERAL SITE CONDITIONS




A. Roads O Applicabls  ENA
1. Roads damaged [0 Location shown on site map [3 Roads adequate O N/A
Remarks

B. Other Site Conditions

Remarks

VII. SOIL COVERS [E Appiicable OO N/A

A. Landflll Surfrce

1, Settlement (Low apots) O Location shown on site map Settlement not evident
Remarks

z Cracks O Lacation shown on site map (& Cracking not evident
Lengths Widths Depths
Remuarks

3 Erosion O Location shown on site map  [E Erosicn not svident
Areal extent Depth
Remarks

4. Holes 0O Location shown on site map & Holes not evident
Areal extent Depth
Remarks

5, Vegetatlve Cover 1% Grass 0O Cover property established O Ma signs of stress
O Trees/Shrube (indicate size and locations on a diagram)
Remuarks

6. Alternative Cover (armaored rock, concrete, ete.) ON/A
Remarks

7. Bulges [0 Location shown on sit¢ map O Bulges not ¢vident
Areal extent Height
Remarks

g Wel Areas/Water Damage O Wet arcas/water damage not evident
O Wet areas O Location shown on site map Areal extent
O Ponding [J Locaticn shown on site map  Areal extent
O Seeps | O Location shown on site map  Areal extent
O Saft subgrade [J Location shown on site map  Areal extent
Remarks

2, Slope Instability O 8hdes O Location shown onsite map O No evidence of slop¢ instability
Areal extent
Remarks

B. Benches O Applicable T N/A

1

Flows Bypass Bench

2 Location shown on site map

X N/A or okay




Remarks

2. Beneh Brenched [ Location shown on site map X N/A or okay
Remarks

3. Bench Overtopped O Location shown on site map X N/A or okay
Remarks

C. Letdewn Channels [ Applicable N/A

1 Settlement O Location shown on site rmap 0 No evidence of settlernent
Arealextent Depth
Remarks
2. Material Degradaton O Location shown on site map [ Ne evidence of degradation
Material type Areal extent
Remarks
. Erosion O Location shown on site map O No evidence of sresion
Areal extent Depth
Remarks
Minor erosion present on most caps, small riffles; need to be repaived before they become worse
4, Undercuiling O Location shown on site map 2 Mo evidence of undercutting
Area] extent Depth
Remarks
5 Obstructions  Type O No obstructions
D Location shown on site map Areal extent
Size
Remarks
6, Excessive Yegetalive Growth Type

O No evidence of excessive growth

0 Vegetation in charmels does not obstruct flow

O Locetion shown on site map Areal extent
Remarks

D. Cover Penstrations [ Applicable NiA

L

Gas Yents [ Active O Passive O Properly secured/locked O Functioning
D Routinzly sampled O Good condition

O Evidence of leakage at penetration 0O Needs Maintenance

ON/A

Remarks

Gas Monitoring Frobes
O Properly secured/locked O Functioning O Routinely sampled0] Good condition




O Evidence of lcakage a1 penctration ) Needs Maintenance O N/A
Retnarks

3, Monftoring Wells (within surface area of landflll) :

O Properly secured/locked 01 Functioning O Routinely sampledD Good condition
O Evidence of leakage at penstration O Nesds Meaintsnance aw/A
Remarks Seme wells were unlocked

4. Leacheate Extractlon Wells
O Propetly securedrlocked O Functioning 0 Rountitiely sanmplad 0O Good condition
D Evidence of leakage at penetration O Needs Maintenance X N/A
Remarks
5. Settlement Monuments O Located O Routinely surveyed
O Nra
Remarks

E. Gas Collection and Treatment  Applicable O N/A

Gas Treatment Facilities

[ Flaring O Thermal destruction O Collection for reuse
O Good condition O Needs Maintenance
Remarks
2. Gas Collection Wells, Manifolds and Piping
O Good condition O Neads Maintenance
Remarks
3 Gas Monitoring Facillties {e.g., gas monitoring of adjacent homes or buildings)
B Good condition O Needs Maintenance O N/A
Remarks i
F. Cover Drainage Layer Appiicable N/A
1. Outlet Plpes Inspected O Functioning ON/A
Remarks
2 Qutlet Rock [nspecied O Functioning O N/A
Rermarks
G. Detention/Sedimentation Ponds O Applicable B NA
1, Slitation Areal extent Depth O N/A
O Siltatian nat evident
Remarks
1 Erosion Areal extent Depth




O Erosion not evident
Renarks

L3 Qutlet Works O Functioning O N/A
Remarks

4, Dam O Funcricning DO N/
Remarks .

H. Retaining Walli

O Applicable & N/A

1,

Dieformations

O Location shown on sitemap [ Deformation not evident

Horizontal displacement Vertical displacement
Rotational displacement
Remarks
Z. Degradation [0 Location shown on site map { Degradation not evident
Remarks
1. Perimeter Ditches/Ofi-Site Discharge O Applicable  [E N/A
1. Siltation O Location shown on site map O Siltation not evident
Areal extent Depth
Remarks
2, Yegatative Growth [ Location shown on site map ON/A
O Vegetation doss not impede flow
Area! extent Type
Remarks
3. Erosion [0 Location shown on site map [ Erosion not evident
Areal axtent Depth
Remarks
4, Discharge Structure O Functioning O N/A
Remarks
VIII. VERTICAL BARRIER WALLS [ Applicable [E N/A
1. Settlement O Location shown on site map O Settlement not evident
Areal extent Depth
Remarks
2. Performance Monitoring Type of monitoring

O Performance not moniiored

Frequency

Head differential

O Evidence of breaching

Remarks




IX. GROUNDWATER/SURFACE WATER REMEDIES [ Applicable O N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines  [El Applicab]: O N/A

1. Pumps, Wellhead Plumblng, and Electrical
® Good condition [ All required wells properly operating O Needs Maintenance O N/A
Remarks
2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
# Good condition O Needs Maintenance
Remarks
In general,.
3. Spare Parts and Equipment
[ Readily availeble O Good condition O Requires upgrade [ Needs to be provided
Eemarks
B. Surface Water Collection Structures, Pomps, and Plpelines O Applicable NiA
1. Collection Struciures, Pumps, and Electrical
O Good condition 0O Needs Maintenance
Remarks '
2 Surface Water Collection System Pipelines, Valves, Valve Boxes, wnd Other Appurtenances
O Good condition O Needs Mainienance
Remarks
3. Spare Parts and Equipment
O Readily available O Good condition I Requires upgrade [ Needa to be provided
Remarks
Seg above,
C. Treatment System Applicable O N/A
L. Treatment Traio {Check components that apply)
O Metals removal O Qil/water separation O Bioremediation
[ Air stripping O Carbon adsorbers
O Filters
O Additive (e.g., chelation agent, flaceulent)_caustic soda
O Others
0O Good condition O Needs Maintenance

O Sampling poris properly marked and functional

O Sampling/maintenance log disptayed and up to date
O Equipment property identified

O Quantity of groundwater freated annually
O Quantty of surface water reated annually
Remarks

2. Electrical Entlosures and Panels (properiy rated and functional)
O N/A & Geod condition O Needs Maintsnance




Remarks

Tanks, ¥ autlts, Storage Vessels
ON/A @ Good condition 13 Proper secondary conteinment [J Needs Maintenance
Remarks

Discharge Structure and Appurtenances
ONA [ Good condition [0 Needs Mpintenance
Remarks

Treatment Building(s)

CN/A Good condition (esp. roof and doorways) [ Needs repair
O Chemicals and squipment propetly stored

Remmarks Need to lock exterior well housing

Monitaring Wells (purmp and teatrent remedy)

O Properly secured/locked & Functicning & Routinely sampled Good condition
& Al required wells located O Needs Maintenance 0 N/A

Remarks Some wells requite

D. Monitoring Data

00 Monitoring Data (X Iz routine{y submitted on time [ ls of eceeptable quality

Manitoring data suggests:

O Groundwater plume is effectively contained [} Contaminant concentrations are
declining

D. Monitored Natural Attenuatlon

1.

Monitoring Wells (netural atteration remedy)

O Properly securedrlocked O FunctioningD Routinely sampled D Good condition
O All required wells located 0] Needs Meintenance E N/A
Rematks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered abave, attach an inspection sheet describing
the physical nature and condition of eny facility assaciated with the remedy. An example would be sail
vapar extraction.

X1. OVERALL OBSERVATIONS

Implementatlon of the Remedy

Describe issues and shservations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accompligh (i.e., to confain contaminant
plume, minimize infiltration and gas emission, etc.)

See text of five year review report.

B‘

Adeguacy of O&M




Describe issues and observations related to the implementation and scope of 0&M procedures. In
particular, discuss their relationship to the current &nd long-term protectivensss of the remedy.

See text of flve year review report.

Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the ¢ost or scope of O&M or @ high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
comptomized in the future. :

See taxt of five year review repori.

Opportunitles for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
See tex! of five vear review report.
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Completed Interview Questionnaires



5-Year Review Questionnaire

Site
Clty/State

Data:

Name of Citizen -

Address

Mﬂ& 2L &

. 7 -
How lang have you fived near the Sfte? Mwi

Are you femiliar with EPA activities over tha past years? 01.#’
Do you still hava apy goncems ragarding EPA clean up activities of the Sita?
b -
7

Dor displeasad with

Overall, have you beed pleasag
d A - W i -

a7 -
o] o n,agwmﬂ ke .. . =

bl [

Do you think you havs baen adeguatsly infarmed about ciean up gotivities at the Site? -

i

v
I5 there any Information abolit the Site that you wadld like te share with us that would aasist in

: ar e ity Rl Ao

-yaar raview of site activitla ?
— —

sane alse that you would [Tke to recommend we contact for more Infarmation?
5
D you have any suggastions that EPA can Implement to improve communication with the
publig? '
Plor FPE did, o gred St
T 7 7

[A copy of the S-year review will ba plazad In the Sits information Aapository fila located In the Site

Information Repository at

F-1

is thera

Interview condueted by
Dats conducted : df?_‘i/ﬂ 3



5-Year Revlew Questlonnaire

Site

City/State W%g@:& ZIe, A7

ous: Ly 0,200 prcns . AN

Namas of Citlzen

Address

How long have you lived near tha Site? Mmzfa uéfi!c:

Are you familiar with EPA activitiss over the past yaars?
EPA clean up activltres ci the Site?

Do yo atll! hava any concerns regarding

4 wma-’ .t Al _

O\rara have you bea plgasad or dlspleaasd wlth EPA Botlons A at this Site?
Klisp L ﬁ Lhs 0LTinn) Yyt -%WM
mxm;#

L v ’,

,-Eﬂfﬂ- ¢ c»: tS =/ .
Do you Ehlnk you havs been adequat y Informed abaut fean updctivitles at the Sita?

s there any information about the Site that you would llke to share with us that would asslst in
our E%Qar review of slte cﬂvihes? ' :

is thers someane elas that you would Ilke fo recommend we cantact for more Information?
g

s

Do you have any suggestions that EPA can Implam'ant {o tmprove communication with the
publia”

¢

T

A copy of the S-yser raview will be placad [n the Slte information Repositery file lacated in the Site
Inlormation Repository at

Intarview conducted by: »”Q%é M

Date conductsed : d’7 2/23

F-2



5-Year Review Questionnalre

Site Avoditts At
Clty/State ___ Vuminiti) 7).

' . [ . )

Name of Citlzen

Address

W 28 746

42 ?LW

How {ong have you iived pear the Srta?

e,
i

Ars you familiar with EPA activities over the past yaars?

Overall, have you been pleased o displeasad with EPA actions at this Site?

Do you think you have besn adequataly infermed about clean up actlvitias at the Site?

ls there any Informeation about the Site that you would like to share with us that would asslst in
our 5-year revisw of site getivitles?

)
.

|g there ¢ you would lke to recornmend wa cantact for more information?

Do you have any suggestions that EPA can Implement to Improve comemunication with the
puplic? :

2
=

[A copy of the B-year review will ba placed in tha Slte Information Repository Hie lacated In the Site
Infarmation Ftapoaltury at :

Interview conducted by: f_w
Date conduicted 57'7/ ﬁ; 2.3

F3




Date:

B-Year Review Questionnalre

Site
City/State

Nama of Citizen

Addrass

Wwﬁdﬁu 77& 20746

lu.z-

How long have you lived near ths Sita'?

Are you familisr with EPA activities over the past years?

Do you stll haye any eoncerns regarding EPA clean up activities of the Slta?
7

Overall, hya you been plaased or displeased with EPA actions at this Site?

Do you 'Zfink you have besn gdaquataiy infarmed about claan up activities at the Slte?

[
Is there any information about the Sita that you would like to share with us that wuuld @ssist In

our 5= ear review ol sita actfviﬂs'? .

gone eiss that you would liks to recommend we contact for mors information? .

Is thera

{
Do you have any suggastions thet EPA can implarnent to improva communication with the

public?
ﬂn—& LR
_U

(A copy of tha 5-year reviaw wiil ba placed [n the Sits information Repositary flle located in the Sits
Information Repasitory at

interview cenducted by: /‘&“4-'—" M

Date conducted ; {7 %T/a.%

F-d4



5-Year Revlew Questionnaire

Site A&kﬁfiﬁb M&J
City/State  — Mthiancrbe) ME 28706
Date: _ a? @é”ﬁ Phone Na,

Na}ne of Citizen

Address

%Wﬂﬁ/

/3 »gmw

Do you live near the Site? If yes, how long? .

Are you familiar with EPA activitles over the past years? M MM%
What (s your averall Impression of tha project? M&&E‘e) A—QJ M

a?

Qverall, aga yau been pleased or d1spieaaed wlth claanup actlens at this Sit
AN fan LEsd LA il a0 f 2 ,. ’

y. . atfects, If any, have site operations had on the surrounding community? _@Mﬁz;&ﬁ“—-
_ , _y: )

Do yoy.s otl| have & y concems regarding EPA. v:Eean up activitles of the Slta'? )
Kpsons i Aozt opret Csgind—Aigpsias wtll gamaffude
pichs "-'l‘ ZZ m G

gM.ﬂMZE’" i frints 427

Do youAhink you have been Kapt adequately infarmed abcut clean up actlvltles at the Sita?

it s AR

events, Incidents, or activitias at the site such as vandallsm, traspassing, or

Are you awars cf any
frcm Iooal authorlties? If 60, plaasa gfve dat Is.

emergency respo1ses

‘-_..J'

g f T
meona eles that you would like to recommend we cantact for more informatlon?

ls 1hara_%

Do yw%fe any auggsatfons that EPA can imple

mant to Improve communication with the public?

i

|nterview conducted by:
Date conducted ! $75/03

F-5



5-Year Review Questionnalre for Govi. Officials

Site MW@W ¥

City/State - U el 16, 3o Lp

l‘-"hana No,

Date: 777&-& '?M—’J
y_ LAl

Name

Address

What ie your overall Impression ¢f tha project?

Fropts, sniiing o pponslos

Hava there bgen routine cormmu nicaticns or activities conducted by your ufflce regarding the Site?’
atc.) M s¢, please give purpose and results.

(Site waits, ingpections, reporing activities,

Have there baen any complaints, viclationa or other incldants related-to the Slte requ'iring a rasponsé
by your office?, It 8o, p[nasa giva dataila of the events and results,

‘ at - b LA

Do you fesl well Informed ebout the Sits's activities and progress? %M&L.
Do you think clean up activities
[n what ways?

Lorsins o Y st if fpsaid

suggastions, ¢r recommendations regarding the Site's managemant or

at the Sits have had a positive or negative impact cn the community?

D¢ you have any comments,
- pperation?

Z
{

Intarview conductad by p&%@‘lﬁ

Date conducted {%’é/ﬂj —

F-6



5-Year Hav[ew?' Questionnaire for Govt. Oﬁ‘iclals

Site ' éﬁﬂ@%ﬁéﬁ_—;ﬁ)
Wr, g:_._.

.City/State

Dats: %“"“r g

A

Name

Address

*W:W" 28786

What Is your overall imprsesion of the praject? :%M&%W C'M X

Have thers been routins communications4r activities conducted by your ofilce regarding the Site?
leass glve purposa and resulis.

{Slte visits, inspactions, re rting activities, etg.) 1f so, p
vaPZa ¥ Sé"d M& dﬁ% Cernoicar Larels
Wﬁi %‘4& AL o o I £z o W # _

Have there been any complaints, violations or cther incidents related to the Site requiring a response
by your office? If 8o, pleage give detalls of tha events and reautts.

Tl Hhut A Wg

Do you fesl well informed about the Site's activitiss and progress?

boar
/I

¥

Do you think clean up activities at tha Sits have had a positive or negative impact on tha community?

In what ways?
ardl ard preds L A i tidt) /s - 4
regar ng tha Slits's managsment or

Do ym\ra t ncummag;._ izg%asg?s. gr rgcomg:ndglons
Wi

operation?

Intarview conducted by AJ.M M

Data condustad \j-: g"‘” 43

F-7



5-Year Review Quastionnalre for Govt. Officlals

Slte Aot odondeuilices
City/State ot le) T.C.
Date! “7@'74-&# G062 _ s PhONE N,
Name _
Address — ' &%‘t

4'1 1 d l#._..f:n_—-- L8786
24

27

What ls your ovarall impression of the project? l@

v v '

Have thers been routine cnmmhnlcaﬂons or activities conducted by your office regarding tha Sita?
{Sits visits, Inspections, raporting activities, ete.) [f 50, pfease glve purpose and resuits, -

Fal

k3

Have there been any complaints, viclations ar other Incidents related to the Site requiring a response

by your office? If 8o, please give dstails of the events and resuits. ,
L ! orvang fhons | r;;'%é-.ﬁw—)

Do you fesi well informed about the Site’s activities and progress? /ﬁ;ﬂsﬂf /Lﬁwv‘-‘-ﬂf "’-’%

Do yeu think clean up activitiss at the Site have had a positive er nagative mpact on the community?
In what ways? .
Prrtziz amd Yot Sk 2
itmgb Hondl & AL Tokend G rrsipitsnss £5Cmmen o0 s dbrn Tl
Do you ha¢e any comments, suggestions, or recammendations regarding the Site's managemeant or
operation?

Al
1

Interview conducted by i’é\w M

Date conducted 5:7"?/ 63 g




